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Loss of power control? Whether 


by disconnect or jamming, 


it's a case of... 
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Gi throttle is a situation that many of us 
might not get concerned over. But for cer- 
lain models of aircraft it is an emergency—and a 
critical one at that. 

Almost always a stuck throttle is due to sub- 
standard maintenance and quality control. The 
pilot is then called upon to salvage the situation. 

This article therefore has a dual purpose of: 

e Showing where errors have occurred in the past 
in order that they can be avoided in the future. 

e Provide pilots with accident report facts and 
™ recommendations in order to better cope with the 
situation—should it arise. 

The hardware and design aspects of the subject 
are discussed in detail on page 36. 


Let’s Define It 

Sixty-three mishaps spanning a three-year period 
indicate that throttle control is lost due to a variety 
of reasons—generally depending upon whether the 
throttle linkage is jammed or disconnected. 

The majority of disconnected throtties were due 
primarily to fastener trouble (fig. 1). In 15 mishaps 
a cotter pin was omitted and in five more cases a 
worn self-locking nut was reinstalled. The results were 
the same in both situations—a nut backed off and 
a bolt slipped out of a hole. When this happened, the 
engine failed to respond. Power was stuck at some 
setting or ceased altogether. 

There are some exceptions. An F-8 disconnect 
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was somewhat of a freak—worth pointing out since 
any combat airplane could expect similar battle dam- 
age. Shrapnel from an exploded generator turbine 
drive severed the throttle linkage. The engine re- 
mained stabilized at the last power setting and the 
airplane was able to fly home. A problem in the 
S-2s concerns a material fatigue failure of the throt- 
tle rod assembly (PN 117P10276-1). There were 
five incidents reported for this aircraft and all in- 
volved the port engine throttle assembly. 

Jammed throttle controls were involved in 26 mis- 
haps. In most cases the throttle jammed at relative 
high power—enough to sustain flight. Also, the 
throttle could usually be advanced beyond the “jam 
point” but not retarded below it. 

What was the main cause of the jammed throttles? 
Foreign objects adrift—such as rivets, screws, wash- 
ers, and tools lodged between a cable and its rotating 
pulley or drum, or wedged between a moving and 
fixed object in the linkage. If the pilot’s throttle 
quadrant is also included—equally susceptible to 
jamming of its innards by foreign objects adrift— 
then the foreign object list is expanded to include 
cockpit items such as light covers, knobs, pencils . . . 
Fig. 2 shows a rundown of the throttle jam causes. 


How Serious Is The Problem? 
For multi-engine aircraft the problem is mini- 
mized since the airplane is usually able to carry on 
with a failed powerplant. The following example is 
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Re-use of a used self-locking nut 


Disconnects 


Reason Aircraft Involved 
Missing cotter pin A-1, A-4, A-5, F-4, F-8, F-9, T-39, 


are 


CH-37, EC-121, T-28 
A-4, F-11, F-9, A-5 


Plain steel nut substituted for lock nut A-4 
Broken throttle rod S-2, AF-1, C-54 
Improperly tightened serrated washers A-4E 
on the Yoel control throttle shaft 
Stripped throttle yoke/shaft splines A-5 
_ Shrapnel from exploded generator drive F.8 
Exact reason undetermined A-3, F-8, TF-? 
3 Total | 
used to illustrate this: Stuck throttles in F-4s and A-5s were handled in a 2. | 
e A Navy T-39 pilot on a test flight following a similar manner after securing the malfunctioning vsigule 
periodic inspection noted high RPM on the port me, ry discor 
For an S-2 with a disconnected throttle, the throttle 
engine during climbout. While attempting to reduce of th flected recon! 
ver he di red that the throttle had become dis- 
power he discove on determined manifold setting by the throttle balance | 
connected. With the engine stabilized at 104.5% shut- — control. In a couple of cases this resulted in a mo- 3. | 
down was accomplished with the engine master mentary overboost since the disconnect occurred - 
switch. The aircraft was landed single-engine with- while the engine was at low RPM. In each case the — 
2 out further incident. engine was secured, the prop feathered and an < « 
Throttle Jams they 
Reason Aircraft Involved Cases 
Foreign objects adrift A-4, A-3, F-4, F-6, F-8, T-33 i 
Improper rigging of throttle control F.4, TF-9, A-3, A-4, A-5 7 
Missing cotter pin F.3 | 
_ Throttle servo system failure SH-34J, UH-2 3 
Shrapnel from exploded bleed air duct F.4 ! 
Exact reason ined A-4, F-8 3 
Total 26 
uneventful single engine landing was accomplished. 
Although there was an A-1 accident reported, 
stuck throttle seems to be primarily a problem of #7 
single-engine jet carrier aircraft. The author believes | gp 


that this is because: 

1. The throttle linkage is subjected to foreign ob- 
jects adrift whose movements are caused by the 
forces of carrier landjngs, catapult shots or maneuvers 
normally associated with high G-forces of these air- IM 
craft in performing their missions. 


A stuck throttle in an S-2 causes little concern 
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Conscientious maintenance quality control is the key to pre- 
venting stuck throttles. 


2. Many jet engine maintenance checks 
require removal of the tail and engine which requires 
disconnection of the throttle linkages. The hazard of 
reconnecting the linkage and forgetting a safety 
fastener is increased. 

3. Higher landing speeds of high performance jet 
aircraft, combined with a variable time delay from 
engine fuel shut-off to actual engine flameout, make 
an emergency landing with a stuck throttle a critical 
exercise of pilot judgment. 

Let’s examine some of the mishaps and see how 


they were handled. 


The arresting gear is one of your margins for error in a stuck throttle situation 
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J-65 Powered Aircraft 

This engine has a throttle balance system—some- 
times called a “fail-safe” feature. In event of throt- 
tle disconnect, the pilot can expect the engine to 
stabilize at 85-88%—enough to allow the airplane 
to be flown home. 

How does it work? Excellent! Several actual stuck 
throttle approaches were made in A-4s and F-11ls— 
all were successful except one. What did the success- 
ful stuck throttle approaches have in common? Two 
things: 

e All touched down in the first third of the run- 
way. 

e All secured the engine by the fuel master switch 
either in the groove when they “had the field made” 
or immediately at touchdown. The engines flamed out 
from an estimated 4 to 12 seconds later. 

An “almost successful” situation occurred to a 
wingman in an A-4C. As he moved into a GCA 
chase position, the engine stopped responding. Ini- 
tially the pilot thought the engine had flamed out. 
As he started to bring the throttle around the horn 
he noted the sloppiness of the throttle and realized 
the engine was still running (the board believed it 
stabilized at 70-75%). In a fair position to land 
downwind on a 12,500-ft runway, the pilot switched 
to Guard and told the tower his intentions. 

Touchdown was nose high and hard—4200 ft 
down the runway. The pilot turned the Emergency 
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A-4 (left) would have suffered no damage at all had the 


pilot moved the Emergency Fuel Shut-off Valve (right) all 


the way off. 


Fuel Shut-off Valve only partially off and the engine 
continued to run. Unable to engage the arresting 
gear the Skyhawk went off the end of the runway 
and came to rest in the grass. The pilot abandoned 
it at this time. The engine was still running when 
the crash crew arrived. 

Cause of the mishap? The throttle linkage had 
become separated from the quadrant itself. Why? 
A nut had backed off a bolt that didn’t have a cotter 
pin. 

Investigation revealed that if the throttle crank 
in the cockpit was released from a position of more 
than 85% it would snap back to the 85% fail-safe 
position. However, if the throttle crank was released 
from an RPM position of less than 85%, the bal- 
ance spring just wasn’t strong enough to move the 
fuel control arm and throttle linkage all the way up 
to the cockpit throttle quadrant. 

Why “almost successful?” The aircraft damage 
was light enough to make it only an incident. 


J-52 Powered Aircraft 

Although the A-6 hasn’t reported any real problem 
with stuck throttle, the A-4E has reported four— 
all of them disconnects. Since no provisions are 
incorporated for automatic positioning of the 
fuel control, in the event of throttle linkage failure 
its ultimate power is unpredictable—the engine may 
accelerate to MILITARY, remain as is, retarded to 
IDLE, or flameout—depending upon where the power 
was at the time of failure and what caused it. 

e Two cases of missing cotter pins caused discon- 
nects in flight at a stabilized power setting of 85%. 
Both aircraft flew home and landed without incident. 

e The two other cases were disconnected throttles 


from improperly tightened serrated washers on the 
fuel control throttle shaft. In one case, the engine 
went to 100% during a ground start. As the air- 
craft jumped the chocks, the emergency fuel shutoff 
valve was closed by the maintenance technician in 
the cockpit. Because of his alertness, damage was 
limited to a bent drop tank and a few dents in an 
NC.5. 

The other A-4E throttle disconnected while in the 
bombing pattern. As the pilot was reducing the throt- 
tle to 85% he noted an engine surge similar to 


a 5% RPM increase, followed by the RPM falling to 


68-70%. Throttle advance did not affect the RPM. 
Thinking that he had flamed-out, the pilot attempted 
two relights. The engine remained at 68-70% during 
both attempts. Unable to maintain altitude the pilot 
ejected at 4000 ft. 


Older Aircraft 

The older “medium performance” type aircraft are 
included in this group—such as F-9, F-6, T-33 and 
A-ls. Although these aircraft, for the most part, are 
no longer in the fleet, they are in the Reserve and 
Training organizations and therefore have consider- 
able significance in this study. Since each model of 
aircraft presents somewhat of an individual problem, 
these are reported accordingly. 

e F-6 was on a local test hop after a major check. 
Pilot could not reduce the power below 90%. Throt- 
tle manipulation and switching to manual reduced 
the power to 88%. A long, flat, straight-in approach 
was made in manual fuel control at 185 kts and the 
master engine switch was secured at an estimated 
1500 ft from the approach end of the runway. The 
engine lost power immediately and an uneventful 
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le power, the pilot had no choice 
besides “belly it in." 


With idl 


landing was made at about 145 kts. 

e A-1 pilot on the downwind leg of the landing 
runway retarded the throttle and lowered the land- 
ing gear. When he added throttle, the engine stayed 
at idle. Rapidly losing altitude, he raised the 
gear, lowered flaps and landed the plane in a soft 
plowed dirt field, with only incident damage. Since 
the throttle had become disconnected at the manifold 
pressure regulator, the carburetor balance control 
failed to set the engine at 75% power as it was de- 
signed, 
e F-9 throttle jammed at 99% upon takeoff due 
to improper rigging of the throttle bell-crank assem- 
bly. The pilot dissipated high speeds by executing 
high-G turns and arrived at the 180 dirtied up for 
landing at 160 kts. At about 100 ft altitude in the 
final the pilot cut the engine fuel master. Two to 
four seconds later, the RPM began to unwind. Touch- 
down was near the landing end of the runway at 150 
kts. Midfield arresting gear was engaged at an 
estimated 130 kts. A small residual fuel fire in the 
tailpipe was extinguished by the crash crew with no 
further damage. 

e F-9 student pilot was descending toward his 
home field from 4500 to 1200 ft at 64% power when 
disconnect occurred. With the RPM stabilized at 
64%, the student executed a straight-in from a posi- 
tion five miles from the field with an initial speed of 
230 kts. Touchdown was estimated at 150 kts. The 
aircraft successfully engaged the arresting gear. As 
in the previous F-9 incident, there was a residual 
fire after shutdown which was easily extinguished by 
the crash crew. It is perhaps interesting to note in 


this mishap that the pilot did not shut-off the fuel 


Forces of an arrested carrier landing can cause material adrift to shift. 
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master until after arrestment. In fact, after arrest- 
ment the student leaped from the cockpit without 
shutting down the engine. After running a short 
distance, he realized his omission and reentered the 
cockpit and secured the fuel master. Had the aircraft 
failed to engage the arresting gear, it is extremely 
unlikely that he would have been able either to stop 
the airplane on the runway or get it airborne again 
with the low power setting. 

e A pilot on a local flight in a T-33 was unable 
to reduce power below 80%. By utilizing the emer- 
gency fuel shut-off, landing was made without further 
incident. A foreign object was found wedged into 
the throttle linkage limiting throttle movement. A 
one-time inspection of the command’s five T-33s 
revealed that four of them had foreign objects adrift 
near the throttle linkages: a metal ring for a zero 
delay lanyard, a good sized piece of hard plastic, 
warning light cover, small grease fitting, six stop- 
nuts, five washers, seven screws, a rivet and a spacer. 


Two of the aircraft had just been received from O&R. 
The Arrested Landing 


Forces of an arrested carrier landing just naturally 
cause anything adrift to move. If there is material 
(rivets, screws, trash), tools or small cockpit items 
adrift inside the throttle quadrant, there is a good 
chance that the landing jolt will move them to a posi- 
tion that will jam the throttle. Remote? Following are 
three mishaps illustrating the extent of the problem: 

e A-4 had a routine day arrestment. In clearing 
the gear, the pilot went to 100% to clear the arrest- 
ing area smartly. As soon as the Skyhawk started to 
move, he hacked the throttle—expecting to feel 
it hit the idle stop. Instead, it wouldn’t reduce 
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below 85%! Immediately, the pilot cut the fuel shut- 
off. About four seconds later, the engine flamed out. 
The aircraft came to a halt within two feet of a 
plane parked in the pack on the bow. Damage from 
the incident was limited to a blown tire, from the 
heavy braking, and a highly shaken up pilot. Cause? 
A light cover from one of the cockpit lights was 
found lodged inside the throttle quadrant. It is per- 
haps interesting to note that the cockpit light near 
the throttle quadrant had been written up on the 
yellow sheet as missing 10 hops prior to the mishap. 
The corrective action on the yellow sheet was, “Re- 
placed cover.” 

e A-4 made a routine night trap. As the aircraft 
was pulled aft by the arresting gear, the tail hook 
was raised and power was added to straighten the 
nosewheel and taxi forward. Power was never re- 
duced. The aircraft accelerated up the angled deck 
with the brakes locked and went over the side with 
an estimated 90% power still on. The board listed 
one of the most probable reasons for the excessive 
power was a throttle linkage failure at the time the 
pilot added power to taxi out of the gear. It could 
have been either a jam or a disconnect since a J-65 


was installed. 


Halfway Between 

A throttle was well on the way to becoming dis- 
connected since a cotter pin was forgotten and a nut 
had backed off a bolt. The bolt, as it was sliding 
out of the arm on the fuel control, jammed against 
the fuel control body. The pilot, feeling his throttle 
stuck at 98% and above, headed for the carrier. 
After the throttle had been manipulated for several 
minutes, the bolt slid back into the hole and the throt- 
tle was free again. During the arrested landing, the 
throttle again jammed at 98% after the pilot had 
gone to full power upon touchdown. The engine was 
secured by the fuel shutoff while the plane was still 
in the wires. On the hangar deck, maintenance found 
the bolt partially out of its hole making it impos- 
sible to pull the power back below the point where 
it was contacting the fuel control body. 


Crusader Problem 

The really critical area of the stuck throttle prob- 
lem seems to be with the Crusader. Reports indicate 
considerable difficulty bringing the plane home with 
a stuck throttle. Why? Two reasons: 

1. Navy J-57 engines do not have a throttle bal- 
ance system. In the event of a throttle disconnect, 
the amount of power remaining depends on a num- 
ber of factors—rigging, friction in the system, etc. 
It may increase, remain where it was at time of dis- 


connect, or reduce to IDLE or less. Since no preset 
amount of power is available, this also means that 
the pilot does not have an expected power setting for 
which he can practice stuck throttle approaches 
ahead of time—say like the A-4 types with the J.65 | 
can. 

2. There is a delay from the time the engine fuel 
master switch is turned off until the engine actually 
flames out. Once the engine master switch is OFF, 
the engine will continue to produce thrust for a 
period of from four seconds at MRT to 24 seconds 
at IDLE. 

Let’s review some of the mishaps: 

e Two of the Crusader accidents were almost 
identical and had a profound effect in developing the 
NATOPS stuck throttle procedure. One had a throttle 
jammed such that the pilot couldn’t reduce the throt- 
tle below 87%— in fact it took considerable force to 
hold it back to this setting, otherwise it would ad- 
vance to 93%. The other Crusader had a disconnected 
throttle with the RPM stabilized at 88%. Both air- 
craft had sufficient power to return to land bases 
and attempt landings on runways with arresting 
gear. Both were unsuccessful and resulted in acci- 
dents. Note the effect the dive brakes had in these 
two accidents: 


The F-8 approached the runway at about 135 
kts with the dive brakes down. Just prior to touch- 
down, the dive brakes were retracted and the air- 
craft accelerated. As the aircraft landed, the pilot 
had to release the stick with his right hand to turn 
off the engine master switch, while still holding the} 
throttle back with his left. The airplane bounced into} 
the air and the pilot attempted to reland it. With the 
pilot unable to get the airplane firmly on the deck, 
the plane porpoised down the runway and over the 
arresting wires. The pilot then attempted to use wheel 
brakes—the result of which was a couple of blown 
tires. Some 4000 ft after touchdown the engine final- 
ly flamed out. As the airplane continued off the run- 
way the pilot jettisoned the canopy and applied full | 
back stick. The airplane came to rest about 100 ft } 
offshore in six to eight feet of water. 


Crusader in surf after unsuccessful stuck throttle approach. 
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The other F-8 with the disconnected throttle stabi- 
lized at 88%, approached the runway threshold at 
about 140 kts. About 100 yards out, the speed brakes 
were retracted and the aircraft accelerated. The pilot 
turned off the engine master switch just about the 
time the plane touched down—about 1000 ft from the 
approach end. The accelerating airspeed and ground 
effect made it difficult to hold the airplane on the 
deck and it bounced over the midfield arresting gear 
to touch down briefly again in the vicinity of the 
abort gear. The pilot turned the engine master back 
on and attempted to go around. It was at this point 
that the engine began to unwind—about 6000 ft down 
the runway. Brakes were applied almost immediately 
but with little effect. The aircraft left the upwind end 
of the runway at 80 to 100 kts and went into the 
water after going over a cliff. 

e Another Crusader throttle became disconnected 
on its third flight after a calendar inspection. At 
15,000 ft altitude the engine stabilized at 74%. The 
pilot notified the tower of his difficulties and advised 
them that he would attempt the F-8 NATOPS stuck 
throttle approach. 

The pilot flew the airplane to what he described 
as a normal distance abeam at the 180 at 3000 ft 
altitude. The hook and the Emergency Power Package 
unit were dropped. At the 90, altitude was 1500 ft 
with 13 units angle of attack. At the 45, the pilot 
dropped the landing gear and raised the wing. Angle 
of attack went to 10-11 units. In the groove, the pilot 
momentarily saw a centered ball and then noted it 
going low. He adjusted the nose position to stop the 


Top: Final position of F-8 after going over cliff. Bottom: Same 

aircraft—outlined area shows shrapnel damage from explod- 
ing generator drive unit. 


sink rate and noted a “slow” on the angle of attack 
indexer. At this time he made a slight turn to avoid 
a farm shed and successfully ejected at an estimated 
200 to 250 ft altitude. The aircraft crashed about 
4500 ft from the end of the runway. Examination of 
the wreckage indicated that the throttle had become 
disconnected at the fuel control arm. 

e The F-8 hop was normal until a descent was 
made to 20,000. The throttle was advanced with no 
engine response. Repeated movements of the throttle 
failed to obtain any engine response. Engine instru- 
ments remained stable at 65% RPM, 200 degrees 
EGT, fuel flow 700 lbs, fuel and throttle at IDLE— 
fuel flow dropped to 500 lbs. Throttle movements 
again produced no response. Shortly thereafter, the 
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engine oil and hydraulic pressure warning light came 
ON, the generator started to cut in and out, fuel flow 
and RPM started dropping. Flame-out! 

The pilot made numerous attempts at air starts but 
was never able to get a fuel flow indication. He suc- 
cessfully ejected at 8500 ft. The most probable cause 
is believed to be a throttle disconnect at an undeter- 
mined location in the aircraft. 

e As the engine power was reduced, an F-8 pilot 
discovered that he was unable to reduce the throttle 
below 88%. After an unsuccessful pass and waveoff 
at the arresting gear, the pilot was able to exert 
enough force aft to retard the throttle to idle. A gentle 
advance of the throttle revealed the obstruction now 
restricted the throttle to movements below 88%. Since 
this was sufficient power for a normal approach, a 
landing was accomplished without further incident. 
Investigation revealed the initial obstruction to 
he a small aluminum rivet between throttle cable and 
pulley. The second obstruction was from the dis- 
placed cable binding on a pulley guard around the 
outside of the cable. 

e Following an afterburner takeoff, the pilot was 
unable to retard the throttle below 88% due to an 
obstruction jammed in the quadrant. Utilizing hard 
turns and speed brakes, the pilot slowed the aircraft 
sufficiently to raise the wing and lower the landing 
gear. The engine was secured an estimated 1000 ft 
from touchdown by the master engine switch. Due 
to a high touchdown speed and heavy braking, the 
aircraft blew both main tires. However, the aircraft 
was stopped prior to reaching the arresting gear. 

At this point the author would like to emphasize 
that of the F-8 examples cited, only one of them in- 
volved a mishap in which the NATOPS stuck throttle 
procedure was tried. This is because the NATOPS 
procedure is relatively new—in fact developed from 
the lessons learned from the mishaps cited. The pro- 
cedure is a good one that has been extensively evalu- 
ated by the F-8 NATOPS model manager. 

From the accident in which the stuck throttle pro- 
cedure was unsuccessfully used, it is apparent that 
there are three critical items which should merit some 
consideration by those who might be called upon 
to use it: 

1. Just how far out “the hoop” position (4000 ft 
from the runway, 300 ft altitude) is from the run- 
ways of the field. What will it look like—how will 
you judge it? One suggestion is to use the runway 
markers and mentally extend an imaginary line 
from the runway. 

2. There must be some power available: Enough 
to be set up at the hoop position with gear DOWN, 


wing UP and the Emergency Power Package extend: 
ed. Then make an approach with a minimum of 159 
KIAS without exceeding a 1000 FPM rate of desceni, 

3. In the groove, a Crusader at high power (say, 
in the vicinity of 88% on up) will tend to accelerate 
when the speed brakes are retracted. Leave them 
down until after the engine starts to unwind—even to 
touchdown if necessary. Past F-8 landings on ex 
tended speed brakes indicate that either the con 
necting fitting to the actuating cylinder will break, 
allowing them to trail, or they will remain extend- 
ed and 6 to 8 inches of metal will be ground off the 


tips. 


‘Damage that can be expected when an F-8 is landed with 
brakes 


What conclusions and recommendations are appar- 
ent from the study? There are several; following are 
a few: 

On The Hangar Deck 

1. The primary cause of stuck throttle can be al- 
most always traced back to substandard maintenance 
and poor quality control. To eliminate this mal- 
function, maintenance personnel must exercise ex- 
treme care when working on the throttle linkage— 
particularly when reinstalling. Make sure cotter pins 
are installed if called for. Never re-use a self-locking 
nut. 

2. Quality control petty officers should inspect 
not only for correct installation of throttle linkage 
and its fasteners but also for maintenance tools 
or debris that could jam the linkage. 

3. A stuck throttle on the ground can be just as 
dangerous as in the air—maybe even more so since 
there are more airplanes in close proximity. For this 
reason, maintenance technicians who are checked 
out for aircraft turnups must be alert as to what to 
do in the event of a stuck throttle malfunction. 
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If you lose something in the cockpit—let maintenance know 
about it on the yellow sheet 


4. If small cockpit accessories and equipment are 
reported missing on the yellow sheet, make every at- 
tempt to find them—including an inspection of the 
throttle quadrant. 

At The Controls 

It is not within the scope of this article to establish 
procedure. Rather, it is intended to serve as a sup- 
plement to the existing NATOPS procedures by 
relating the experiences of others. What are these 
experiences ? 

1. In event of a throttle jam, it is sometimes pos- 
sible to unjam it by manipulating it back and forth. 
If you do get it unjammed, land as soon as possible 
and shutdown—it may be an advance warning of a 
disconnect. 

2. A disconnected throttle at a power setting in- 
sufficient to maintain flight means real trouble since 
you probably won’t be able to get home. There are 
a couple of things that might get some of your 
power back. First, if the engine fails to respond due 
to a failure in the fuel control itself, there is a good 
possibility that switching to emergency/manual fuel 
control will remedy the situation. In an airplane with 
an APC installed, it could be plugged in and might 
get you home—in case the disconnect is between the 
cockpit and the APC unit. 

3. Follow the NATOPS stuck throttle procedure 
(if one is established) or fly a high precautionary ap- 
proach. Once the fuel is shut off the aircraft is com- 
mitted to land. With one exception, during all suc- 
cessful stuck throttle incidents the pilots cut the fuel 
either when they had the field made or at touch- 
down—depending upon how long the engine took to 
flameout. 
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Throttle stuck at high power may make slowing down difficult. 


4. For jet aircraft with throttles stuck at a rela- 
tively high power setting—slowing down may be a 
problem. Dive brakes, steep turns and climbs can all 
be used to dissipate speed in order to dirty up. Even 
extending the refueling probe (if applicable) could 
help. 

5. Be alert against porpoising caused by high land- 
ing speed and ground effect. The use of longest run- 
way and arresting gear is your margin for error in 
this situation. 


Be alert against porpoising. 
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to indicate that stuck throttle in rotary winged air- 
craft is not much of a problem. Not so! 

For the H-34 one of the most dire emergencies that 
can occur is for the throttle to become disconnected 
in the air. The engine will go to full power and some- 
thing has to be done with it—and in a hurry! If the 
aircraft is in a hover and tries to remain there, rotor 
RPM will increase until blades start coming off. If all 
the extra power is converted to forward speed, there 
is an extreme danger of retreating blade stall. The 
other choice is to crank in the collective and climb! 
—climb!—climb! 

Assuming that the first critical part of the ma- 
neuver was successful and the pilot is over a suitable 
landing site, the next step is to cut the mixture and 
auto-rotate to a landing. 

With a full power climb, the rotor blade angle of 
attack is very high. Taking away the power without 
simultaneously reducing the blade angle will result 
in an immediate reduction of rotor RPM to the 
point that the blades will cone. Reducing the blade 
angle of attack before cutting the throttle could re- 
sult in rotor overspeed and shedding the blades. A 
ticklish situation. 

The pilot and copilot must synchronize their ac- 
tions so that one cuts the mixture while the pilot 


Four reports for a three-year period would seem 


. one of the most dire emergencies that can occur in the 
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simultaneously lowers the collective. The pilot alone 
cannot do both. 

During the span of this study, there was one 
accident with many fatalities in which it was be- 
lieved that a stuck throttle in an H-34 was a possi- 
bility. Since it was not proved, it isn’t listed below. 

Another H-34 case occurred over three years ago 
in which a stuck throttle caused a retreating blade 
stall—also resulting in many fatalities. 

So you see, a stuck throttle in a helo is serious— 
it just doesn’t happen very often. 

Following are confirmed stuck throttles that oc- 
curred in helos during the period: 

e A CH-37 had an engine stabilize at partial pow- 
er after a throttle linkage disconnected. With full 
power on the other engine, the chopper made a run- 
on landing without further incident. A missing cotter 
pin was the culprit. 

e During preflight ground checks a UH-2A emer- 
gency fuel control rod was restricted in movement 
by a failure in the fuel control unit. This caused a 
subsequent failure in the emergency fuel control 
actuator motor. Failure of the motor to close the 
emergency fuel valve resulted in an extremely high 
fuel flow rate when the selector switch was returned 
to the normal fuel control mode. Securing of the 
firewall fuel and oil shutoff switches and ultimate 
stop cocking of the fuel control was accomplished 
but not in time to avert an excessively high over- 
temperature condition and a high power turbine 
speed of 107%. 

e An SH-34J experienced a throttle servo motor 
failure immediately after takeoff—at about 70 ft 
altitude. As the pilot lowered the collective and at- 
tempted to decrease throttle, he noted the manifold 
pressure dropping, but the RPM increasing to 2700. 
At this time, the aircraft was at an altitude of 100 
ft at about 50 kts. The pilot applied heavy pressure 
on the throttle and the RPM stabilized at 2950. Since 
he was in a good position for a forced landing, the 
pilot decreased collective and dived. Upon touch- 
down the aircraft had slight forward speed and an 
engine RPM of 3300. The engine was secured by 
mixture control. 

e Another SH-34J lost power during a hover 
30-40 ft above the water during an ASW flight. 
Suddenly the RPM dropped uncontrollably and the 
aircraft settled into the water to a depth of about 
one foot. The auxiliary servo system was cut-off 
and the pilots were able to regain RPM sufficiently 
to lift off and return to base! The DIR indicated 
that the servo motor assembly transducer and one of 
the tach generators had malfunctioned. 
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. .» Aircraft settled into the water. 


. » » RPM regained sufficiently for liftoff and return to base. 


. . RPM dropped uncontrollably. 
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| was tired, sleepy, sick and out of gas. 


Ginset in the Mediterranean Sea is a beautiful references to it. Stars appear, presenting excellent™y may! 
sight. Whether this is so because the sight of aids to navigation and a horribly false attitude refer- read) 
any sunset at any time, any place causes a man to — ence. And cynical Nature always picks just the right Su 
recall another sunset, another time, another place, time and place to cause the moon to rise about® th 
I can’t say. But in late spring, the haze above the 25 degrees below the horizon. It was on just such 4S 
Mediterranean causes a very soft, red glow that a night that I learned a few of the things that cause until 
fills the atmosphere with warmth and men with — ramp strikes—and, hopefully, a few of the things '"8 4 
pleasant memories. that can prevent them. oo 
To a carrier-based aviator, however, the same sight My day had begun with an 0330 call from the } hazy 
has a special significance—a sort of ominous impli- duty officer, who cheerily informed me that I had Wha’ 
cation. For he is very likely to associate a hazy the spare Scooter for an 0600 launch. I missed Th 
sunset with what follows as inevitably as winter the _ breakfast, was spare for the 0600 hop, and launched abou 
autumn—a hazy night. Now, to a landlubber, a sea- at 0730 for a three-hour tanker flight. A quick strike 
farer, or even a land-based aviator, a hazy night pre- _— lunch, an hour-and-a-half bombing practice hop, and with 
sents a problem to be handled like any other prob- _[ was through for the day. A good thing, too, I I be 
lem: observed, recognized, considered, hedged against |= remember thinking, as I felt the old familiar flu delir 
—but solved. But I’ve talked to tailhookers who have —_ bug coming on. scene 
flown the world over, and all agree there’s nothing I spent two leisurely hours watching my ordnance terril 
quite like a hazy night in the Med. crew work out a wire-check problem and settled down oa 
nti 


As the sunset fades, so fades the horizon, and all 


to some paperwork. An hour or so before dinner, and 
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take off, remember this story \ 
PCs and take off, remember this story 
—— 
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maybe I could sneak in a movie in the day-fighter 
readyroom. A tailhooker’s dream of a day. 

Suddenly, the ship broke into a flurry of action 
to the din of general alarm. This was a drill, and I 
was placed in charge of weapons loading exercises 
until 2200. I was to tank for a practice strike, launch- 
ing at 2300. As we manned aircraft at 2230, my head 
was splitting, and | felt nauseated. True to form, the 
hazy sunset had left us with absolutely no horizon. 
What a time for the flu. 

The launch was delayed twice and finally went at 
about 0030. The mission went as briefed until the 
striker and I parted company after refueling. Alone, 
with nothing to do but hold heading and altitude, 
I became acutely aware of a feeling approaching 
delirium. The instruments were clearly in focus, but 
meaningless. I felt hot but noticed my feet were 
terribly cold. Oxygen OK. I tried dimming the in- 
strument panel light which helped me to focus at- 
tention for each reading, but I was still aware of 


nausea and dizziness. ; 

Then a most peculiar sensation gripped me. I 
could have sworn I heard a very clear voice saying, 
“T shouldn’t be here! Scratch!” 

Was I talking to myself? No, you can’t hear your- 
self in the cockpit. Must’ve been someone on the 
radio. My left thumb was nowhere near the mike 
button. Good. It was someone else. No . . . wait .. . 
it wasn’t headset voice. It was conversational tone in 
a quiet room. But this was no quiet room. There was 
a J-65 groaning away, and high-speed airflow . . . 
high-speed . . . Good grief! Look at that altimeter! 

I was back in the aircraft now, with head swim- 
ming. Though I could still see the instruments, I 
couldn’t decide what to look at. I managed to get 
into a decent position to engage autopilot, and let 
“George” do it all the way to meatball on GCA. 

When I disengaged, all hell broke loose. The LSO 
answered my “ball” with a 30-second dissertation 
on how fouled up I was, all of which ended in an early 
waveoft. 

On the second pass, I managed to disregard the 
words, which were swimming around in my head with 
no more meaning than the instruments. I was flying 
purely on hand-eye coordination, backed up by 
some 250 traps, over 50 of which had been black 
ones. With this technique, I was able to get as far 
as the No. 5 wire. In fact, I had succeeded in 
getting the tailhook a few feet past No. 5, and 
contrary to my every intention and wish, I was 
flying again. 

On the third pass, someone had apparently passed 
the word to get me aboard. Either that, or the LSO 
had simply closed his mouth in utter disbelief. His 
first call was, “You're high,” to which I mentally re- 
sponded, “I know it.” I was also tired, sleepy, sick, 
and out of gas. (The tanker was below bingo at 
max gross landing weight in that particular area.) 
And I was coming aboard. There were a few calls 
in close, to which I failed to respond. Something 
like, “Power, Power, POWER! .. . WAVE OFF! 
WAVE OFF! WAVE OFF!” 

I recall now hearing the screams, seeing the flash- 
ing lights, and watching the deck lights flatten out 
to horizontal lines, and each time I think of it, my 
left hand has an almost irresistible urge to push 
forward. I don’t know what happened. Neither does 
the LSO, who was in the net. The vultures in pri-fly 
have a very nonchalant way of saying, “You were 
low and showing green.” 

It went into the record books as low, slow in close, 
settled at the ramp, taxied to number one wire. But 


it’s still in my record book as Strike/Fatal. 
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he Connie took off at 0450 on a hurricane re- 

connaissance flight. Its specific objective was to 
make low-level penetrations (500 to 1000 ft alti- 
tude) into the eye of the hurricane, obtain fixes 
and weather data at 0900 and 1500 and then termi- 
nate at homebase. 

While enroute the airplane was _ thoroughly 
thecked several times for security and stowage of 
equipment. 

About 50 miles away from the storm radar iden- 
tified the eye. It appeared to be about 12 miles in 
diameter. 

The airplane arrived in position to make a pene- 
tration prior to the initial run-in-time of 0850 and 
before aircraft weight was down to an acceptable 
level, so the pilot set up an orbit to the Southwest. 

About 20 minutes later, at 0850, the initial run-in 
was started at 1000 ft from a position due west of 
the storm. CIC derived a penetration heading of 

m= 030 degrees and passed it to the pilot in time for 
the turn to be completed before the wall cloud was 
reached. 

Meto power was set just after the airplane entered 
the wall cloud. No. 2 engine RPM was sluggish at 

fm this time and had to be manually toggled up to 2600. 

; 4 The flight engineer was told to maintain sufficient 

fm power for an airspeed of 170 kts or above, 180 to 
200 kts being optimum. 


On deck at home base after uneventful no-flap landing 


Max power was called for a few seconds later 
when the airplane couldn’t maintain 500 ft and 
170 kts. This 500-foot loss of altitude resulted 
from the extreme pressure gradient drop within the 
wall cloud and the pilot’s efforts to maintain con- 
tact with the surface during the penetration. 

Altitude finally stabilized at 300 ft and a 
glimpse of the water revealed that the surface wind 
was now off the port tail, indicating that the air- 
plane had drifted considerably downwind from the 
desired penetration track. An immediate climbing 
left turn was begun in an effort to halt the counter- 
clockwise drift. The turn was continued in a 35- 
degree left bank until a heading of 210 degrees was 
reached, at which time the airplane broke out of 
the wall cloud into the Southeast quadrant of the eye. 

Cruise power was set upon reaching 1000 ft 
and a right 180-degree turn was made in an attempt 
to maneuver inside the eye with the wind on the 
nose. It soon became obvious to the pilots that the 
available VFR maneuvering space within the eye 
was less than anticipated. The use of radar vectors 
inside the eye was impractical also because of in- 
tense radar echoes, sea return and high winds. 

After a brief series of turns in marginal VFR 
conditions the pilots decided their objectives could 
not be obtained and informed the crew that they 
would exit the eye. The Connie re-entered the wall 
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Port tip tank was wrenched away first. 


cloud for the trip out on a heading of 190 degrees 
and at an altitude of 1000 ft. A few seconds later 
the flight meteorologist reported true altitude at 1200 
ft and then a moment later at 1500 ft. The pilot start- 
ed a 2000 fpm (according to the pressure instru- 
ments) rate of descent, while actually the airplane 
was still being lifted violently in relation to the sur- 
face. 

While in the updraft extreme turbulence was en- 
countered. There was an abrupt jolt and the port 
tip tank (containing 600 gallons of fuel) was torn 
from the wing. This caused the Connie to roll over 
into a steep right bank, yawing around quickly to 
a heading of 270 degrees before the pilots could 
regain stability—again with the help of max power. 

Suddenly all four engines dropped from 2900 to 
2000 rpm. Nos. 1, 2 and 3 returned with a surge 
(and a howl) to 2900, then repeated this cycle 
about six times before settling out at 2900 rpm. No. 
4 engine remained at 2000 rpm, with a few surges 
to 2600 rpm before finally settling out at 2000 rpm 
. . . stuck for the remainder of the flight. 

Shortly after regaining control, the plane com- 
mander decided to dump fuel to equalize wing load- 
ing, but before he could issue preparatory com- 
mands, the radar was reported inoperative. He then 
told the operator to secure the radar and keep it off 
the line. 

Then the winds and turbulence subsided some- 
what and contact was reestablished with the water. 
The surface wind was forward of the starboard 
wing (aircraft heading still 270 degrees) and a 
left turn to 240 was made to put the wind on the 
wing and thereby insure a‘perpendicular departure 
from the storm. 

During the short respite the plane commander 
briefed his crew on the situation. He considered them 


to be in good shape under the circumstances and 
expected a successful departure from the most in. 
tense area of the storm in another three or four 
minutes. 

As power was being adjusted back to cruise, an- 
other terrific jolt shook the aircraft and the star- 
board tip tank (with another 600 gallons of fuel) 
ripped away . . . just four minutes after its oppo 
site twin had torn loose. The radioman was dé- 
rected to transmit a mayday and to put the IFF 
on EMERGENCY. Meto power was again required 
to regain stability. 

All equipment that had broken loose minutes 
earlier went to the overhead of the airplane and 
then was driven violently to the deck. 
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Unfortunate.,, three crewmembers received simi- 
lar treatment. They included the second flight en- 
gineer, who had been trying to get forward to assist 
the engineer on the panel, the flight meteorologist 
who by necessity was standing in a_ half 
crouch at his station while obtaining and reporting 
true altitudes to the pilots, and a third man, who 
had become sick during the initial turbulence and 
had since made his way to the head. All three of 
these men were physically held on the deck by G- 
forces for several seconds. 

This second round of turbulence was believed te 
have been caused by a spiral cloud band on the 
outer periphery of the main wall cloud. It lasted for 
about five minutes. During this buffeting Nos. 1, 
2 and 3 engines drifted uncontrollably (together) 
down to 2000 rpm and surged back to 2900 rpm. 
This uncontrolled surging seemed to correspond to 
the moments of most severe turbulence. 

After departing this area of turbulence and tor- 
rential rain, the Connie continued on a heading of 
240 (wind off the starboard wing) until well clear 
of severe weather. Due to the injured men aboard 
the PC decided to proceed to the closest (in dis- 
tance and time) terminal and a heading of 030 was 
established. First aid to the injured included treat- 
ment for shock, bleeding and wrist, shoulder and 
back injuries. In a short time all hands were riding 
comfortably. 

Gear that had broken loose within the airplane 
was secured on the return trip. Examination of 
visible exterior surfaces revealed that the port wing 
life raft cover and a 20-man life raft were missing. 
Also, the hydraulic reservoir access panel had sprung 
to the open position and was causing a severe vibra- 
tion by diverting air flow over the empennage 
surfaces. 

Since the airplane was performing satisfactorily 
and first aid measures had been effective, the PC 
decided (while over the emergency field) to con- 
tinue to his home station. Enroute, he checked the 
slow flight characteristics of the airplane (flaps up) 
at 140 kts. Considering the possibility of wing 
structural damage, he decided to make a no-flap 
landing. The flight terminated uneventfully. 

Ground inspection revealed additional damage: 

e Port side of lower radome permanently dis- 
placed/dented and cracked for a combined distance 
of about eight feet. 

e Empennage twisted and wrinkled on the under 
surface of the fuselage, with no apparent “set” to 
the tail surfaces. 

e Port top flap-top HF antenna broken. 


Finally, uncontrolled reduction and surging of en- 
gine rpm at high MAP settings resulted in overboosts 
of all four engines. 


Conclusions 

There was no indication of any significant devia- 
tion from the squadron storm penetration pro- 
cedures. Every low level (500 to 1000 ft) hur- 
ricane penetration has potential hazards. These flights 
are necessary, however, in order to collect adequate 
information for the Fleet Weather people. 

None of the seven crewmen that received injuries 
during the turbulence were strapped in at their 
ditching stations. One of them was the flight 
meteorologist, who had to remain unstrapped in 
order to perform necessary tasks while the aircraft 
was actually transiting the wall cloud. An aircraft 
service change for the meteorology station has been 
submitted, which will permit the meteorologist to re- 
main strapped in his seat while carrying out his 
assigned tasks. 

After a hurricane hunter has penetrated into the 
eye, certain crewmen are allowed to leave their 
ditching stations to perform their duties. On this 
flight, however, permission was never given for 
appropriate crewmembers to leave their ditching sta- 
tions because of the limited maneuvering room with- 
in the eye. Since permission had not been granted 
to secure from ditching stations, a second command 
to man ditching stations was not issued by the PC 
after the decision was made to exit from the eye. One 
individual had left his ditching station and was 
vomiting in the after head due to airsickness. The 
others, with the exception of the meteorologist, 
were away from their ditching stations without the 
permission or knowledge of the plane commander. 

The equipment that came loose in the aircraft 
was properly stowed and came loose only because 
of the severe turbulence. 


Recommendations 

The Board considered this flight to be an isolated 
case and recommended that: 

e Low level penetrations and present squadron 
storm procedures be continued. 

e All crew members, with the exception of the 
flight meteorologist, strap in at their ditching sta- 
tions prior to entering and leaving storm eyes. 

e Locking bars be provided for the drawers in 
the flight galley. 

e Straps securing the parachutes be more closely 
i 

e Nylon nets, instead of straps, be used where 
possible for securing equipment. 
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Upside 
Down 
Ejection 


A tremendous explosion followed violent yaw move- 
ments and engine vibrations in the F-8E. Smoke 
filled the cockpit. The pilot, who had already de- 
clared an emergency because of high oil pressure. 
transmitted that he was ejecting. 

A great burst of flame came out of the plane’s 
tail pipe. The wingman saw the F-8E’s canopy sepa- 
rate. Then the aircraft “rolled smartly” inverted. 
Altitude was 31,000 ft. 

Back in the cockpit, the pilot had pulled the face 
curtain. When he heard and felt the canopy separate, 
thinking he had ejected, he released the curtain. 
When he realized he was still in the aircraft, he 
grasped the curtain again but wind blast prevented 
him from pulling it. He then pulled the alternate 
firing handle and ejected. — 

“As my generator died,” the pilot recalls, “I called 
to my wingman that my engine was OFF and I was 
getting out. My radio went dead. I reached directly 
for the ejection handle, put my head erect and pulled 
so that the curtain covered my face. Surprised at not 
feeling a kick, I heard a roaring noise and believed 
I had ejected. (He had not pulled the curtain far 
enough to initiate anything more than canopy release. 

“Unluckily, | released the curtain handle. The air- 
craft was rolling slowly upside down. I was still in 
the seat; the map packet was floating in front of me 
and everything was dark grey. I couldn’t understand 
why the windshield was in front of me. I thought the 
aircraft had blown in two and the seat had been 
damaged. I grabbed hold of the face curtain with my 
right hand but it wouldn’t move so I reached for the 
alternate ejection handle. I pulled and went out of 
the aircraft upside down but with no negative G. 

“The ejection knocked the wind out of me but I 
didn’t pass out. My right leg especially flailed around 
in front of me and I thought the knee had broken. 
(The survival officer reports that the pilot’s leg re- 
straint lines were either not hooked up or were in- 
advertently released some time during flight—Ed.) 
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| wondered at what speed I had left the aircraft] 
was falling stably, leaning forward in the seat. ‘Chere 
was no oxygen pressure in my mouth so I re.ched 
for the oxygen green apple and pulled it. Then | dig 
covered the oxygen mask had been pulled away from 
my face. I pulled it to me, took several breaths. ba 
could not fasten it. I felt cold air on my cheeks so} 
rotated my helmet until the visor covered my eyes,f 
found the manual parachute release with my left hand 
and had my right hand over the manual seat rica 
Then I relaxed and enjoyed the view. 


“It was a beautiful, crisp, clear day. I could se 
some red-roofed ranch houses below so civilizatiog 
was not too far away. I fell comfortably for awhile 
not rotating at all, then I smoothly separated from 
the seat, saw it fall away below me and felt a light 
tug as the chute opened. I was enjoying the ride 
said a few prayers. The canopy swayed a little. J 
looked up, one small piece was torn in the cano 
above my left shoulder. 


“It was a nice peaceful, smooth, slow descent. , 
saw my wingman circling and smoke rising from 
where my aircraft had crashed. Upon landing (with 
one seat pan hook still fastened) I felt a terrifié 
sharp pain all through my right leg. (He had injured 
his back due to improper body positioning during 
ejection and his knee because of leg flailing during 
free fall—Ed.) 

“T collapsed next to the chute, unhooked, checked 
for serious injuries and rolled onto the chute. Then I 
took out a signal mirror I had carried for 10 years 
and flashed my wingman to show I was OK. (The 
helicopter crew reported seeing the mirror’s reflection 
several miles away.—Ed.) 

“Next I took a distress signal flare from my Mk-3C 
life preserver for use when the copter came and 
I climbed a small hill and sat down. The ranch houses 
were a quarter of a mile away. I signaled them also 
with the mirror. My wingman made several passesaaam 
over me. After a few minutes, a man called to mew 
from the direction of the houses. I stood up and call-3im 
ed back. Not wishing to aggravate any possible in- 
juries, I declined to walk to the ranch house. He 
crossed a small gully and joined me. Soon some other 
civilians joined us and they hauled my parachute 
and other survival gear up to the top of the hill 
where it could more easily be seen. When the ‘copter 
came, about 45 minutes later, a doctor and a medic 
climbed up the hill to me. I told them I had hurt 
my leg on landing and probably had hurt my back 
on ejection. The doctor checked me over and then 
assisted me back down the hill to the ’copter.” 
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was number two man in a sec- 

tion of A-4Es on a local VFR 
out of NAS Atsugi. The hop pro- 
ceeded normally until we got back 
in the vicinity of Tokyo. My tacan 
had not checked out at several 
local stations and I decided to give 
it one more check before deciding 
whether to make a section or in- 
dividual approach. 

As we passed to the east of 
Yokota Air Base I tuned in Chan- 
nel 85—both azimuth and DME 
checked out okay. Having checked 
the tacan out, I switched, or 
thought I switched, from channel 
85 to Atsugi’s channel number 98. 

We were heading southwest to- 
ward Amagi fix, 28 miles on the 
205 radial of Atsugi, when Yokota 
approach control asked for a con- 
firmation of our position on the 
080 degree radial, 15 miles east 
of Atsugi. I glanced briefly at my 
tacan and read the 120 degree 
radial, 25 miles or something 
close to that. When the leader con- 
firmed Yokota’s radar painting, I 
figured the leader was having 
tacan problems and it never 
dawned on me to check mine. 

Yokota and Atsugi are not too 
far apart and our position from 
both the stations was such as to 
make things seem all right. We 
were cleared for penetration on 
arrival at the Amagi fix and it did 
seem a little strange to me when 
the leader went all the way out to 


48 miles before turning back in. 


After breaking up outbound I took 
a three minute interval as _ re- 
quested by approach control. 

I finally arrived at the 35 mile 
initial approach fix and com- 
menced approach. At 20 miles 
Atsugi GCA said they did not have 
me in radar contact and requested 
I turn right 90 degrees for radar 
identification. At this time I had 
just entered the soup at 8000 ft. 
After a minute or so on 090 de- 
grees I was given a 360 turn and 
told to recycle my transponder. 
Still no contact by GCA. 

At this time Atsugi told me to 
maintain 8000 due to high terrain 
west of the field and to vector 180. 
Shortly thereafter Yokota came 
up on guard and asked the diffi- 
culty of the aircraft 15 miles south 
of Yokota in a starboard orbit. 
Neither Atsugi nor I answered be- 
cause it didn’t apply to our situ- 
ation—or so we thought. 

More vectoring, as well as 
squawking “emergency” on the 
transponder, did not clear up the 
mystery and I was beginning to 
get just a little frustrated. 

I had been driving around in 
the soup for almost 15 minutes and 
wanted to get down pretty quickly 
as the weather at Atsugi was slow- 
ly deteriorating to minimums. 
Radar admitted they did not have 
contact with me but added that 
they did hold an aircraft three 
miles southeast of the field. 

It was then my dilemma sud- 


The purpose of Anymouse (anonymous) Reports is to help prevent or overcome 
dangerous situations. They are submitted by Naval and Marine Corps avietion person- 
nel who have had hazardous or unsafe aviation experiences. As the name indicates these 
need not be signed. Forms for writing Anymouse Reports and mailing envelopes 


reports 

are available in readyrooms and line shacks. All reports are 
action. 

— REPORT AN INCIDENT, PREVENT AN ACCIDENT — 
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denly became apparent. I checked 
the tacan dial and sure enough 
there was channel 85 showing clear 
as day. I quickly switched to chan- 
nel 98 and found myself to be just 
southeast of Atsugi. After explain- 
ing to GCA I received further 
vectors and eventually ended up on 
final approach with subsequent un- 
eventful landing (1200 pounds of 
fuel remaining). 

The moral is: double check all 
radio frequency changes and tacan 
channel changes before commenc- 
ing an approach, It could save you 
from flying the wrong approach 
and terminating on the side of a 
mountain. The system to follow is 
easy: “Select”—the proper fre- 
quency; “Tune”—the proper fre- 
quency into the radio; “Identify” 
—the station with volume control. 


for appropriate 
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Faulty Airspeed 
Indication 


were IFR most of the 
way during cross-country hop 
down the east coast in a P-2E. 
Before taking off, we had checked 
out the pitot heater and turned it 
ON because the freezing level was 
at the surface. 

No problems were encountered 
as we cruised along at an as- 
signed altitude of 8000 ft. Our 
airspeed ranged between 165 and 
175 kts. Nearing our destina- 
tion, Approach Control gave ‘us 
an enroute descent for a GCA 
pickup. 

When we first started down, 
everything looked okay but as we 
passed through 4000 ft, the old 
bird just didn’t seem to want to 
let down or slow down. Reluctant- 
ly, it seemed, the airspeed began 
to slow to an acceptable indication 
as we approached level off altitude. 
The jets were placed on IDLE dur- 
ing the descent. 

Just before we intercepted the 
glide path a slight buffet was felt 
under the following circumstances: 

e real sloppy controls 

e indicated airspeed 140 kts 

@ altitude 1500 ft 

e nose slightly above the hori- 

zon (according to the attitude 
gyro) 

e gear UP and flaps at 20% 

Jets were shoved up to 100% 
and the buffet left after a 
few most uncomfortable seconds. 

The aircraft buffeted three ad- 
ditional times while we were on 
the glide slope. Climb power on 
the recips and 100 % on the 
jets was necessary each time to 
effect recovery. During this time 
our indicated airspeed never went 
below 130 kts. 

We broke out at 600 ft right 
of centerline and quite cocked up. 
The subsequent landing was safe 
though a bit on the firm side. We 


got "er stopped with room to spare 
but after coming to a halt, the 
airspeed indicator still read 70 
kts and the altimeter indicated 
300 ft. 

The trouble was that a piece of 
cardboard and other crud had 
somehow gotten into the port side 
static vent. Not realizing the exact 
nature of our problem during the 
approach (a lot was going on at 
the time), we had not selected the 
alternate pitot system . . . a sim- 
ple flipping of a switch that prob- 
ably would have solved our prob- 
lem. 

Until a simple mechanical back- 
up system (for the pitot systems 
and gyros) is installed in the P-2s 
or until the cockpits are equipped 
with an inclinometer, I plan to 
use a pencil or an old box lunch 
sandwich (molded yet) dangling 
from a piece of string tied to the 
overhead during those in-the-soup 
type approaches. 

Sounds like some training in 
flying practice approaches sans 
airspeed indicator would have 


come in handy in a situation like 
this.—Ed. 


Instructors’ Notes 


aoe doing several touch-and- 
go landings in a T-28, my 
instructor took control and dem- 
onstrated one. In climbout at about 
300 ft the aircraft slowly began 
to descend toward the trees. At 
about 200 ft I took control, im- 
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mediately put the aircraft back 
into a climb and I asked the in. 
structor “Do I have it?” He sud- 
denly realized that he was sup- 
posed to have control but had 
been writing notes on his knee. 
board about my mistakes and had 
become confused as to who had 
the control. This happened to a 
friend of mine: While doing touch- 
and-go landings in a T-28 (about 
6-8 aircraft in pattern) the in. 
structor—said, “I have it” mean- 
ing of course that he had the con- 
trol. All aircraft in pattern except 
one suddenly started a descent. 
The instructor had pushed the 
UHF button instead of the ICS 
and so all students in the pattern 
thought his instructor had con- 
trol and so let go of the controls. 


Landed Short 


Du the course of a training 
hop in the F-8 the hook 
warning light was observed to be 
ON. The hook handle was cycled 
but the light stayed ON. 

Returning to base the pilot re- 
quested a low pass for a visual 
check and the tower advised that 
the hook was in fact down. At- 
tempts to raise it were unsuccess- 
ful and the tower cleared the 
pilot to land on runway nine, 
adding that the abort gear for 
runway nine was situated 2000 
ft from the end. 

Wanting to stop in the 6000 ft 
available before reaching the 
abort gear, the pilot planned his 
approach to land as near the ap- 
proach end as possible. He did 
touch down on the first 20 ft of 
runway but in doing so the tail 
hook engaged the overrun gear 
for runway 27. 

Naturally this was a wrong-way 
engagement but luckily no damage 
was done to the aircraft. How- 
ever, the arresting gear crew had 
their hands full trying to piece 
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together the remains of the over- 
run gear. 

The overrun gear is left per- 
manently rigged because it is so 
close to the end of the runway and 
leaving it rigged has proved satis- 
factory. In this case, since the 
landing was other than normal, 
the tower might well have given 
the exact position of the over- 
run gear, alerting the pilot to the 
situation. 

This would probably have led 
to the best solution of all—a 
normal approach, accepting the 
possibility that the abort gear 
might be engaged. The result 
would have been far less work for 
the arresting gear crew. 


Tower Control 
Wrie making a practice GCA 

in a jet trainer we were 
within two miles of the runway 
when a four-engine contract car- 
go carrier turned onto final ap- 
proximately 14 mile ahead of us. 
The other aircraft was on tower 
frequency. We had been cleared 
for a touch-and-go by GCA and 
no information on the four-engine 
transport was passed to us. Break 
off instructions were given after 
the transport had already lined 
up on final. We made the missed 
approach and set up for another 
GCA pattern. 

At approximately 114 miles 
from the end of the runway an 
F-8 turned to final and was drop- 
ping directly onto our aircraft. 
Another missed approach was 
made, then we switched to tower 
frequency to set up for a full 
stop. 

Maybe it’s all right to log these 
as GCAs for record purposes but 
for real training one doesn’t start 
learning until close-in at mini- 
mums, 

There was at no time any more 
than three aircraft in the traffic 


pattern while this was happening. 
Better tower control could have 
extended the downwind of both 
the transport and F-8 to land be- 
hind us since we were touch-and- 
go and would not have blocked 


the runway. 


Turnoff 


ile rolling out on the left 
side of runway 24R, after a 
night intercept hop, I was cleared 
right on the 10,000-foot turnoff by 
the tower. An F-8 which landed 
behind me on the right side was 
cleared off at the 8000-foot turn- 
off. 
Prior to crossing over the run- 
way centerline, both the RIO and 
I made a thorough visual check. 


We saw nothing. Then we com- 
menced a slow, cautious turn. 
Then, still checking for traffic, 
we caught sight of the F-8 closing 
rapidly—a collision was imminent! 
Our turn was reversed to remain 
on the left side and trouble was 


averted, 

The tower had requested the 
F-8 to advise us of his closure 
rate but we had not heard this 
even though everybody involved 
was on the same frequency. 

The point to be made is this: If 
you are on the non-turnoff side or 
lane of the runway, exercise ex- 
treme caution before crossing over 
—especially at night. 


This safety game is like a horse race, the difference 


between a winner and a loser is often a head. 


— Safety Seven 
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Reader 


uestions 


Headmouse 


Have you a question? Send it to Headmouse, U. S. 


NnSwers 


| Aviation Safety Center, Norfolk, Virginia 


23511. He'll do his best to get you and other readers the answer. 


Mercury Batteries 
Dear Headmouse: 

Mercury batteries are understood to 
be an explosive hazard when short- 
circuited or overheated. Since no refer- 
ences are available on this subject, 
information concerning their use, in- 
ternal composition and chemical re- 
action is requested. 

Mercury batteries are marked with 
warning that they are an explosive 
hazard. It seems that equipment which 
contains them should also be marked 
accordingly. A decal small enough 
to fit the smallest of survival lights 
and radios presently in service appears 
to be in order. 

P. T. LLEWELLYN 
SAFETY OFFICER, MAGC-31 


> Information available in- 

cludes: 

e ComNavAirLant General Av- 
ionics Bulletin 51, msg 
201917Z Dec 62 

e BuShips Technical Manual, 
para 62-374 

e Marine Corps Technical Man- 
ual, 61-35-15/1 

e Navy Training Manuals: 
NavPers 10317B for the AT 
rate, NavPers 10353 for the 
AX rate and 1034B for the 
AE rate 

Concerning decals for equip- 

ment equipped with mercury bat- 
teries, BuWeps indicates these are 
unneeded if the instructions con- 
cerning the care and feeding are 
adhered to. Unless there is docu- 
mentation for such a need it is un- 


likely that BuWeps will fund such 
a project. However, there are no 
objections on the part of BuWeps 
if this is done at the local level. 


Very resp’y, 


Thermal Underwear 
Dear Headmouse: 

I noticed several pilots wearing 
quilted thermal garments under their 
flight suits this past winter. For this 
reason, I thought the enclosed article 
from the Safety Review, February, 1965, 
might be worthy of wider dissemination. 

CAPT P. B. LEE, USMC 
ASO, VMT-1 

> The article, written primarily 
for construction workers, states in 
part, “Certain kinds of thermal 
underwear can prove to be a burn 
hazard to workers . . . There are 
two general types of thermal un- 
derwear on the market. One is 
a thermal knit cotton, patterned 
after regular underwear. Because 
it has the same slow burning char- 
acteristics of any cotton cloth, it 
presents no particular problem. 
The other consists of quilted ma- 
terials and is much warmer than 
the thermal knit cotton type. 
(Dacron quilted between nylon is 
a common type of construction.) 
While these materials do not catch 
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fire any easier than cotton, once 
they start burning, the synthetics 
melt and form a hot plastic mass 
similar to hot pitch. This clings 
to the skin and makes a burn even 


worse. . . . Some companies are 
developing quilted, flame-retardent, 
triple-insulated underwear, which 
is considerably safer than ordinary 
quilted types. Others are at least 
using cotton linings in their syn- 
thetic garments.” 

Another article on the same gen- 
eral subject, titled “Thermal In- 
sulating Underwear” by J. E. Ap- 
pel, appeared in the Journal of the 
American Society of Safety En- 
gineers, January 1962. 

The Aerospace Crew Equipment 
Laboratory advises that pilots and 
crewmen should use only approved 
undergarments because of the dan- 
ger of others burning or melting 
in a fire. 


Very resp’y, 


Vertigo 
Dear Headmouse: 

Section 1-36 of the FAA Airman’s 
Information Manual states the following 
among other things about vertigo. “Clos- 
ing the eyes for a second or two may 
help, as will watching the instruments.” 

Would you comment on whether mom- 
mentary eye closing is a useful tech- 
nique, or is it merely an involuntary 
response? 

ANYMOUSE 

> One of our flight surgeons tells 
us: “It is not an involuntary re- 
sponse. It is a ‘learned’ technique. 
Aviators have ‘acquired knowl- 
edge’ about how they respond to 
vertigo. Some shake their heads— 
others close their eyes, others turn 
away from the instruments, others 
focus intensely on the instruments! 
We have found that all aviators do 
the thing first that has helped 
them the most in reducing or elim- 


inating vertigo. Some cannot re- 
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cover easily, others do without 
strain—vertigo is quite personal.” 
Very resp’y, 


More on Vertigo 
Dear Headmouse: 

This is written in response to a let- 
ter in the July approacH asking a 
question about vertigo. The question 
was: “I heard a pilot the other day say 
he could get rid of vertigo by shaking 
his head. I thought head shaking was 
about the worst thing you could do— 
that it would make vertigo worse.” 
Your answer was very thorough but I 
would like to add to it from personal 
experience. 

I have been able to reduce the sensa- 
tions of vertigo while flying by nod- 
ding my head. 

First, I confirm on instruments that 
the aircraft is in fact on a straight and 
level course; then, I rotate my head 
straight up and back, pause, and then 
rapidly nod my head forward until the 
chin touches the chest. This has been 
successful for me. I believe that the 
motion of the fluids in the inner ear 
which is generated by this technique 
permits them to return to equilibrium. 

As a test of the success of this tech- 
nique, anyone can try the following game 
without any disastrous effects while on 
the ground. First, look straight up at 
the ceiling, then with some help from 
someone else, turn rapidly around about 
10 times while still focusing on the 
same spot on the ceiling. Then transfer 
your focus to a wall or an object about 
10 to 20 ft away and try to walk to 
it. It will be almost impossible to do 
without veering off to either the left or 
the right depending on which way you 
originally turned. Now, repeat the pro- 
cedure; however, try the head nodding 
technique after turning and prior to 
walking. I have found it helps permit 
walking a straight line. This has been 
offered to assist in discussions on the 
subject of vertigo and is only my per- 
sonal opinion. I am not a doctor, and, 
therefore, it has no medical 
ment. 

MAJOR STONEY MAYOCK, USMC 
MCLFDC, MARINE CORPS SCHOOLS 
QUANTICO, VA. 


» Evidently you have found 
your own personal remedy for 
your vertigo. As we said before, 
what works for some persons 
doesn’t necessarily work for others. 
Thanks for sharing your experi- 
ence. 

Very resp’y, 


Orange Pockets 
Dear Headmouse: 

We are now in the process of incor- 
porating Clothing and Survival Equip- 
ment Change 5 (Rev. A) on the para- 
chutes in this area. flights in this 
area are both over water and land, I 
was wondering if it would be of some 
benefit to Search and Rescue if the 
“pockets” for parachute deflation were 
orange (sample of orange material en- 
closed) . 


L. M. SULLIVAN, PRI 
NAS, CORPUS CHRISTI, TEXAS 
> BuWeps says that orange ma- 
terial was not used for the para- 
chute deflation pockets because of 
1) non-availability of orange ma- 
terial in the supply system at the 
time of the change and 2) the feel- 
ing that there would not be enough 
orange color displayed in a sur- 
vival situation to contribute to 
SAR. 
Very resp’y, 


PK-2 Life Raft 
Dear Headmouse: 

We have a problem concerning the 
use of the PK-2 life raft with the NB-6 
parachute in the T-28C. The problem 
concerns the life raft lanyard. We have 
been unable to locate a reference which 
gives the proper lanyard length, and 
the routing of the lanyard from the 
life raft pack to the MK II life vest 


“D” ring. (Over or under parachute 
leg strap? Inside or outside of leg?) 
Can you help? 


LT W. V. ROESER 
VT-S ASO 


> Specification MIL-L8664-A 
(AER) says the overall length of 
the PK-2 lanyard will be seven 
feet. BACSEB 31-59 provides for 
a detachable D-ring extension for 
easier detachment of the PK-2 life 
raft lanyard. This extended D-ring 
is passed under the right parachute 
leg strap and lap belt and is posi- 
tioned on top of the pilot’s right 
thigh. In this position the lanyard 
can be readily reached for de- 
tachment. 


Very resp’y, 


Sun Glasses 
Dear Headmouse: 


It is recommended that expendable 
sun glasses, stock number D-8465-161- 
9415, be made available on a custody 
basis from flight gear issue for those 
hops requiring an observer and not re- 
quiring an APH-5 or 6 helmet to be 
worn (as in a TC-45J). During bright 
or hazy bright days, the observer is 
rendered useless to spot other air traf- 
fic. Aviator sunglasses are not intended 
for temporary custody because of cost 
and pilferage. 

LT K. R. CULLIS 
NATTC, GLYNCO, GEORGIA 
> This sounds like a good idea. 
The nomenclature is: Glasses, sun, 
single aperture, spectacle type, 
neutral lens with case. Section “H” 
gives the allowance as 120% of 
non-pilot crewmembers of assigned 
aircraft. 


Very resp’y, 


The man who is afraid of asking is ashamed of learning.—Danish proverb 
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TIPS TO CRT PILOTS 


Secret Navy Bomber performs delicate balancing act. 


e Maintain your flight proficiency; include day 
night landing practice. 


e Periodically review crosswind takeoff and la 


procedures. 
zo e Review the emergency procedures before flight, : 
after. iis 
A swerve can be followed by a number of unusual at- e Brief the copilot thoroughly on cockpit proced , 
titudes. These two are extreme. who does what and when. ig 
e Take a waveoff when in doubt. & 
e Keep the tailwheel on the deck on takeoff uj mi 
about 40 kts airspeed is indicated. As the fi Ss 
manual points out, if weight is removed from the @ ie 
wheel below 30 kts the aircraft will tend to wang er 
e Be alert for hazards on check-outs. Correct a sil Oy 


tion before it becomes dangerous. 
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Slowly but surely the aged 
C-45’s are being phased out. 
However, there are still sever- 
al hundred of them available 
for polishing your basic flying 
skills, i.e. maintaining runway 
heading and controlling the 
bounce. 

There were seven C-45 acci- 
dents in fiscal 1965, an im- 
provement over the eight acci- 
dents of fiscal 1964. But with 
fewer flight hours in the 
Beech there was no signifi- 
cant improvement in the rate. 


SS, 


r No SNEEB landing can be considered routine until the 
airplane is shut down in the chocks. 
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a flights through thunderstorms, the pilot and his 
airplane are too often the loser. This fact is evi- 
dent if you examine the frequency of jet airplane 
accidents and incidents attributed to thunderstorms 
during the past few years. It is the purpose of this 
article to present my experiences during flights 
through thunderstorms. Also, to present a general 
review of techniques and cautions that may be ob- 
served while penetrating thunderstorms in hope of 
clarifying some of the factors leading to defeat. 

In 1946-47 a joint civilian and military effort par- 
ticipated in a test program called “Thunderstorm 
Project.” As a result, there was a great advance in 


OUGH RIDER 1964 


By Major 0. Patrick Arquilla, ASD, Wright-Patterson AFB, Ohio* 
Reprinted from Aerospace Safety 


the technological understanding of the mechanism 
and composition of thunderstorms and the hazards 
encountered in flying through them. However, those 
studies were generally limited to the lower altitudes 
(below 26,000 ft). Since that initial effort, the type 
of aircraft and scope of operations of both commer- 
cial and military aviation have so expanded that new 
problems have arisen in connection with thunder- 
storm flying. 

The advent of jet aircraft into commercial aviation 
raised the operational ceiling well above the 25,000- 
foot level and caused the U. S. Weather Bureau to 
initiate steps to obtain details of upper air informa- 


*The author requests that note be made of the fact that the conclusions herein are his and not necessarily those of the Air Force. 
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fon fo: their aviation customers. 

Simultaneous with this effort, the U. S. Air Force 
Mo recognized the lack of information at high alti- 
ide in thunderstorms. Pressed by several accidents, 
he Air Force began formulating a plan to obtain 
Mata on the detection, avoidance and flight techniques 
fequired to fly in areas of thunderstorm activity. The 
Srmulation of this plan became the responsibility of 
me Aeronautical Systems Division (ASD) in the Air 
Borce Systems Command. 

The plan is called project Rough Rider. It is a 
Mint effort with the U. S. Air Force, U. S. Weather 
Bureau, Federal Aviation Agency, and the National 
Meronautics and Space Administration. Flight test- 
me began in 1960 and has continued every year 
nce. Of particular note, I direct your attention to 
the successful completion of five years of flight tests, 
and the accumulation of severe storm data during 
56 storm penetrations, through an altitude envelope 
of 15,000 to 45,000 ft and a speed envelope of 175 
Kis to 1.72 mach without a single loss of aircraft. 
This impressive record and the experience gained by 
ASD test pilots is the basis of most of what I have 
Wet to say. First, however, I'll outline last year’s 


ject. 
Test Procedure—Rough Rider 1964 

Test data gathering flights were flown simul- 
laneously by a C-130, a U-2 and the penetration air- 
traft—an F-100F (Figure 1). The U-2 flew at high 
levels over the top of the cloud; while at the same 
time, below and about two to five miles hehind, the 
F-100F penetrated the cloud while the C-130 flew 
outside the cloud approximately parallel and at the 
B seme level of the F-100F. This flight pattern was 
used for recording simultaneous electric field measure- 
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ments of selected storm complexes. ; 

A B-47, from ASD, participated by dropping 
chaff above the storms. Chaff drops were made only 
after storm penetrations were completed. Many times 
the altitude of the storm top was higher than the 
service ceiling of the B-47. For such cases, chaff 
drops were made around the thunderstorm complex. 
The experimental chaff: drops were very successful 
in discerning differential movement between the out- 
er edges of the cloud systems and the storm center. 
Wind flow patterns near the top of storms were also 
studied. 

The only other test aircraft involved in Rough 
Rider 1964 was a U. S. Weather Bureau F-11. This 
aircraft was under the sole operational control of the 
U. S. Weather Bureau. Its primary function was to 
climb outside the storm at a rate-of-climb equal to 
the rate-of-vertical lifting of the storm top. 

Finally, we had a T-33 safety chase aircraft that 
orbited outside the storm area while the F-100F pene- 
trated. The value of having a safety chase aircraft 
has been proven on several occasions during Rough 
Rider 64 (for which IT was very thankful) and also 
for previous years. 

I flew a total of 128 thunderstorm penetrations 
during Rough Rider 64. Much of what I experienced 
is applicable to all high performance jet aircraft. 
Enough for the background of Project Rough Rider. 
Now I'll move on to thunderstorm experiences—mine 
and those of other test pilots in ASD. 


Flight Experiences In 
Thunderstorms Reflectivity 

“Never judge a thunderstorm by how it looks from 
the outside.” That is axiom which five years of 
flight testing has proven. Tops of thunderstorms may 
appear to be at a level that is often misleading. 
Formations which appear to be no more than 25,000 
ft from a distance may prove to be well above 
the service ceiling of today’s high performance jet 
aircraft. Some of the most vicious-looking storms 
proved to be real fizzles, Yet, other relatively inno- 
cent-appearing towering cumulous cloud formations 
were violent enough to cause severe aircraft damage. 
I am certain that in some of our penetrations loss of 
aircraft and crew was averted only because of the 
high caliber of ASD test pilots, coupled with the 
type of aircraft used as a test bed. Damage suffered 
by a T-33 that penetrated a mild-looking storm sys- 
tem is shown in Figure 2. Is there a way of knowing 
what storm systems may be penetrated safely without 
serious risk of damage or crash? YES! What is it? 
Well, let me explain. 


During Rough Rider 61, the U. S. Weather Bu- 
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A T-33 after penetrating a mild-looking thunderstorm. Note 
hail damage. Author says appearance no criterion. 


reau’s WSR-57 radar was used to examine storms. In- 
corporated with the WSR-57 radar was an alternate 
level banking contour circuitry. This attenuation fea- 
ture provided simultaneous display of different levels 
of echo intensity. Figure 3 shows the attenuation of 
five levels of echo intensity for a typical storm. Radar 
reflectivity factors have been derived from photo- 
graphs of the plan-position indicator with the WSR- 
57 radar antenna elevated to illuminate the volume 
containing the penetration aircraft. Consecutive an- 
tenna scans are at 15-second time intervals and six 
db steps of the radar receiver sensitivity. The radar 
reflectivity is approximately proportioned to the 
precipitation constant squared. 

This is all fine and dandy—but what does it all 
mean? Well, from Rough Rider 61 through Rough 


102<2,<103 
103<2,<104 
104<2,<105 
105 <25<108 


L 


Rider 63 it was established that an F-1OOF aircraft 
penetrating a storm where the reflectivity (Z) was 
10° or greater (Figure 3, Flight Path A) the air. 
craft would suffer structural damage. The degree of 
structural damage was dependent on the value of re. 
flectivity. During Rough Rider 64, all the penetra- 
tions, except one, were vectored through the storm 
area where reflectivity was less than 10° (Figure 4 
Flight Path B). Out of 128, I flew 127 successful 
penetrations without any damage to the aircraft. 

It is possible, with proper radar equipment, for 
aircraft to be safely vectored through severe storm 
systems. But, remember this, a proper reflectivity 
value must be known for the particular type of air- 
craft being flown. I am certain that safe penetration 
reflectivity value is not the same for all types of 
aircraft. 

On the one exception mentioned above, the reflec- 
tivity value was much greater than Z—10°. In fact, 
on that particular flight, I flew through the upper 
portion of a tornado that hit Yukon, Oklahoma, on 
1 May 1964. The turbulence that I ran into was 
very severe, and maintaining aircraft control became 
my most important objective. This leads me into the 
subject of turbulence. 

Turbulence 

Personally, I most fear and respect turbulence over 
all other weather phenomena, and I think this is 
true of many pilots. Certainly, pilot discomfort and 
aircraft stress resulting from severe vertical gusts con- 
tribute to this philosophy. Present high perform- 
ance airplanes are designed to withstand reasonably 
large acceleration loadings. They are not susceptible 
to structural failure under normal operational limita- 
tions. The key to safe turbulence flying is to stay 
within the normal operational limits of the airplane. 
But, we all know that flight conditions may exist 
under which this is easier said than done. 

None of the airplanes flown by ASD pilots during 
Project Rough Rider were damaged by turbulence. 
The accelerometer in the penetration aircraft was 
repeatedly pegged in both directions, Yet, careful 
post-flight inspections of the aircraft failed to reveal 
any signs of overstress. I remind you that aircraft 
accelerometers are usually over-sensitive to “jar 
type” accelerations. Under severe gust-like turbu- 
lence conditions, accelerometers do not always re- 
flect actual stress loads on the airframe. 

Further, we have not had a turbulence associated 
loss of control in any of the 564 penetrations flown 
since 1960. Proper aircraft control in a thunderstorm 
is a serious problem. Yet, from a controllability point, 
thunderstorm flying in a fast moving jet is probably 
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asier than in slower moving prop airplanes—ex- 
cursions in altitude, airspeed, heading and attitude 
are not nearly as great. 

Now is an appropriate time to present an extract 
of a tape recording made during the penetration in 
which I flew through the top of a tornado (R.R. 44 
is me; R.R. control is Mr. Howard Murphy, an FAA 
Controller; Lt Miller is the test engineer who rode in 
the rear seat of the F-100F to record test data; time 
is in minutes and seconds after starting recorder). 


Time Subject Commentary 


1300 R.R. 44 “Now the turbulence is picking 
up just a hair . . . Slightly more turbulence, the 
sky is getting just a little bit darker . . . Tur- 
bulence is increasing.” 

1330 R.R. Control “Say again.” 

R.R. 44 “Just a little more turbulence; 
the sky is getting darker . . . Turbulence has in- 
creased to a moderate level now . . . It’s a nice 
steady moderate turbulence . . . Ah, it’s a 
pretty good jolt there . . . I’d start to call it 
rough now.” 


1400 “Rough turbulence, some pre- 
cipitation, looks like heavy rain, might be some 
hail in it . . . Lightning strikes in the area . . . 
We are encountering hail . . . | definitely hear 
hail noise . . . More lightning strikes . 
Lightning strikes.” 

1430 “Lightning strikes, severe up- 


draft ! ! ! Severe updraft! ! 

1500 R.R. Control “Four four freq check.” 
R.R. 44 “Rog, four four here.” 
Lt Miller “We're getting (BANG) ice on 
both the temperatures— (BANG, BANG, BANG- 
BANG, BANG, BANG—BANG).” . . . Center 
line pylon is loose . . . Something is banging—” 


R.R. 44 “Now, now.” 

Lt Miller “Directly under my feet.” 
R.R. 44 “Now, now, now—that’s just 
compressor stalls.” 

Lt Miller “Oh! ha, ha, ha. Well, I’m a 
beginner.” 

R.R. 44 “Never mind.” 

R.R. Control “Four four freq check.” 

R.R. 44 “Four four—we ran into severe 


compressor stalls.” 
R.R. Control “Roger, you want to get out?” 
R.R. 44 “Yeah, if we can.” 

1523 R.R. Control “Roger—it’ll be a left turn I 
say again, left turn to a heading of three zero 
zero; three zero zero.” 
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In narrative form this is what happened: Shortly 
after entry into the storm I encountered moderate 
turbulence. Then, simultaneously the sky got darker, 
turbulence increased and precipitation was evident. 
Next, as the turbulence became most severe—the 
precipitation (rain, hail, slush and snow) was the 
heaviest yet up to this time, a real wall of water— 
lightning strikes all around—we were in a severe 
updraft. As the airplane was being pushed up, the 
rate-of-climb indicator was pegged at 6000 ft 
per minute and the airspeed needle went from 275 
kts to 394 kts. As I passed through 29 to 30,000 
ft, I glanced out and saw that the wing slats were 
half out. Experience and airplane know-how told me 
it’s not right to have half slats and a speed of 394 
kts! ! By this time we were passing 31,000 ft 
and the engine was in compressor stalls. The 
pounding was enough to lift my feet off the rudder 
pedals. Tieing the compressor stalls in with the 
slat position, I suspected that the stalls were a result 
of too slow an airspeed. The altitude dial now read 
33,000 ft and | started to push over to a 15-degree 
nose down dive. I had to get real airspeed not needle 
speed. While pushing over to keep from stalling, I 
turned on emergency ignition and emergency fuel 
to keep the engine from a flameout—all of this was 
going on at the same time that I was trying to calm my 
flight test engineer and still keep Rough Rider Con- 
trol aware of what was happening. (This was the 
flight test engineer, Lt Ed Miller’s, first flight test 
project. Ed had just been graduated from Penn State 
and was in the Air Force only three months before 
all of this happened). Well, to continue, the airplane 
is set in a 15-degree nose down dive, the engine is 
at full power, and the airspeed needle smoothly turns 
counterclockwise and stops at 200 kts. I’m now 
passing through 29,- 28,000 ft. By the time I 
pass 26,000 ft, the airplane is in a buffet and felt 
typical of speeds near 0.95 mach number. A glance 
at the airspeed needle, it reads 220 kts; a glance at 
the slats, they’re full in; again this is not right!! I 
make a gradual smooth level off at 22,000 ft, set 
the airplane at level flight using the attitude in- 
dicator and adjust power setting for normal pene- 
tration airspeed. I exit the storm and the safety 
chase T-33 is there to pace me back for safe landing 
at Tinker AFB, Okla. 

As a result of a hail stone impaled on the end of 
the pitot tube and a pitot heater that did not work, 
I experienced about everything short of catastrophe, 
that may be experienced in a thunderstorm. Let us 


examine a few of these experiences. 
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Compressor Stalls 
Compressor stalls, flameout or both is the most 
probable consequence of throttle jockeying and ex- 
cessively slow airspeed at high altitudes, say above 
30,000 ft. It is much safer to penetrate the most 
severe storm at the proper airspeed than to “flounder” 
into the top in a near stalled condition. 

Airspeed malfunctions: If you have an angle of 
attack indicator, use it. (The F-100 wing slats act 
like an angle of attack indicator between their limits 
of movement.) If this instrument fails or you do 
not have one, use the attitude indicator. Fly attitude. 
Cross-checking with other instruments is the only way 
to detect incipient airspeed indicator failures. If the 
pitot tube is blocked you will have an increased indi- 
cated airspeed with decreased altitude. However, do 
not confuse airspeed malfunctions with some airspeed 
increase, when in heavy precipitation. Instead, this 
should be expected because of water injection effects. 
An increase in thrust is a result of the increased mass 
flow through the engine. A 10-kt increase in airspeed 
was a common experience. 

Precipitation damage: Except for a couple of 
weak areas, most aircraft withstand hail quite well. 
I’d say damage caused by water erosion during super- 


F.106 wing leading edge flush rivets that were peeled by rain 
during supersonic penetrations of severe thunderstorms. 


sonic penetrations is more serious than that caused 
by hail, only because of the greater frequency of en- 
countering water rather than hail. ASD engineers 
calculated the impact pressure created by water to 
he 18,000 pounds per square inch when flying at 
a speed of 1.6 mach number. This pressure will peel 
flush rivet heads out of the leading edge. (See Figure 
4.) Plexiglass is worn down, fiberglas antennas 
eroded away and paint peeled or impinged off. To 
keep precipitation damage to a minimum, penetrate 
at the recommended airspeed, not faster. 
Turbulence: | am convinced that turbulence is in 
direct proportion to the amount of precipitation pres- 
ent. That is, when the turbulence starts to get heavy 


you can expect heavy precipitation, or when you start 
to encounter heavy precipitation, you can expect 
severe turbulence. 

Up to now I purposely avoided mentioning light. 
ning because lightning is my last subject. 


Lightning 

Two years ago, on the east coast, a jet transport 
caught fire and crashed while flying through squall 
line thunderstorms at a low altitude. The possibility 
of a lightning-caused fuel explosion was raised in 
connection with the accident. The CAB found that 
the accident was probably due to lightning induced 
ignition of the fuel/air mixture in the No. 1 reserve 
fuel tank with resultant explosive disintegration. 

To measure electric field data and record lightning 
signatures inside and around thunderstorms was the 
major test objective of Rough Rider 64. Along with 
this test objective, we were asked by FAA to investi- 
gate the possibility of lightning igniting fuel vapor. 
A specially instrumented external tank and pitot 
boom was manufactured to collect data for this in 
vestigation. The F-100F test aircraft is shown during 
ground check in Figure 5. Our goal was to actually 
trigger or intercept lightning strikes and to record 
the lightning signature and overpressure of electrical 
discharges inside and around thunderstorms. As far 
as I know, this was an aviation first. 

Some typical effects produced by a lightning dis 
charge are: intense electric field and streamering, 
magnetic forces and fields, heating and biast effects 
and metal erosion. These are the forcing functions 
affecting airplane systems. I will not get into the 
mechanism- through which charge separation and 
hence lightning occurs. I will briefly discuss 
nature of lightning. 

As a thundercloud develops, the potential difference 
between the cloud base and ground continually rises 
to a very high voltage (ten to one hundred million 
volts). When the electrical pressure gets too great, the 
air resistance is completely overcome and a torrent 
of electrons—lightning—passes to the earth below. 
(This occurs when a potential gradient of between 
15 to 30 KV/ohms causes dielectric breakdown of the 
air associated with these conditions.) An average 
thunderstorm may fire 10 to 20 strikes of lightning 
per second. Each discharge lasts less than half 4 
second and releases great amounts of energy (more 
than one million billion ergs) . From a typical thunder- 
storm the total release of electrical energy may be in 
the order of 10 million kilowatts per second. This 
can result in peak currents from a single strike of 
greater than three hundred thousand (300,000) am- 
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Ground check of lightning data collection gear on the F-100F. 


peres and a total charge transfer of as great as one 
thousand (1000) coulombs. 

Enough on the nature of lightning. To continue, 
| estimate the F-100 I was flying was struck more 
than 100 times during Rough Rider 64. Figure 6 
shows some typical lightning damage. To answer 
probably the most interesting question you may have 
at this moment, we do not have any conclusive evi- 
dence that lightning will cause fuel vapor to ignite. 
I do not discount, at this time, the possibility of 
catastrophic fuel explosions resulting from lightning 
discharge. The space above the liquid fuel is filled 
with a mixture of vaporized fuel and air. The proper 
ratio of fuel vapor to air forms a highly explosive 
mixture, 

There are at least five possible ways of an electrical 
discharge setting off a fuel explosion. They are: (1) 
a lightning strike burning a hole through the wall of 
the fuel tank; (2) a direct lightning strike to a fuei 
vent; (3) a strike to any part of the aircraft with re- 
sulting high voltages causing arcing across the fuel 
vent; (4) adiabatic compressional heating in the 
fuel tank from a strike in the immediate vicinity of 
a vent; and (5) electrostatic arcing across the vent 
when the aircraft is flying in an intense electric field. 

Unfortunately our instrumentation did not function 
as well as we had hoped. What data we did collect 
is still in the process of being analyzed. Project 
Rough Rider will continue in 1965; the instrumenta- 


tion will be improved to get more conclusive data. 
One of the many things we learned during Rough 
Rider 64 was how we should improve our instru- 
mentation to get the required data. But for this avi- 
ation historical first, we feel the entire program was 
very successful. 

Summary 

In five years of participation in Project Rough 
Rider, the test pilots under the Deputy for Flight 
Test in ASD contributed immeasurably to flying 
safety for both civilian and military aviation. Some 
specific and unusual events discovered during the 
past five years are: 

e Liquid water at 40,000 ft where the outside 
air temperature is well below freezing. 

e Hailstones at 45,000 ft in completely clear 
air as far as five miles from the storm on the down 
wind side of the storm. 

e Storms may build at a rate of 6000 ft a min- 
ute or greater. 

e At high speeds, ice crystals or liquid water 
could cause as much damage as hail. 

e Supersonic penetrations were possible and that 
bumpiness does not increase with speed as it does in 
subsonic range. 

e In areas of high electrical activity the 75 mc 
marker beacon light will flicker or glow brightly be- 
fore an electrical discharge. 

e Lightning strikes causéd hair on head and arms 
to literally stand on end. 

¢ Lightning is the most spectacular element en- 
countered in a thunderstorm, the most startling, the 
most disturbing and right now the least understood. 

e During severe turbulence proper aircraft con- 
trol will require maximum pilot ability and tech- 
niques. Attitude flying is the only way you can hope 
to prevent catastrophic failure. Excursions in altitude 
and airspeed should not be chased. As best you can, 
maintain attitude and power settings for best pene- 
tration speed to ride out the storm. 

e Finally, to repeat an old phrase—AVOID 
THUNDERSTORMS if at all possible. 


Figure 6 


Some typical lightning damage. The F-100 was struck more than 100 times during Rough Rider ‘64. 
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| managed to grab the tree and pull myself up onto the bank of the river. 


HELO HIGH WATER 


_ is the survival story of a helicopter pilot whose 
H-34 went down in a flood swollen river while on 
a photo-reconnaissance mission. The aircraft struck 
an uncharted telephone wire strung across a 
river between two tall trees. Only the pilot survived. 

It was the morning after Christmas. Copilot, crew 
chief and pilot briefed and preflighted, departing 
the carrier for an airport in the flood area in sup- 
port of Civil Defense for flood disaster relief. At 
the field, the crew was given a general briefing and 
told to await assignment. At 1115 they were given 
a priority photo mission with a photographer and 
spotter assigned to the flight. The mission was brief- 
ed with no particular flight route assigned other 


than to proceed to areas of devastation and to return 
to base no later than 1400. For a quarter of an hour 
they flew around the local bay area and took 
photographs of the flood damage. The spotter then 
told the pilot the worst damage was along the river. 
They flew up the river, taking photographs as they 
went. 

The pilot spotted a group of people with a highway 
patrolman waving at the helicopter and landed. He 
was told that several persons needed to be evacuated, 
He informed the highway patrolman that he was on 
a specific mission, but that he would stop on his way 
back to evacuate these people in about 20 to 30 
minutes. 
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Continuing on up the river, the crew spotted a man 
with a distress signal laid out—-an “H” in cloth on 
the ground. He was picked up and transported to 
a farmhouse a half-mile up the river. The helo was 
unable to land near his house but arrangements were 
made to evacuate him along with his family from 
an open field a half-mile from his home. The pilot 
recorded his position and told him another helo 
would be out. The three elderly people at the farm- 
house where the helo had landed said they wanted 
to stay but that they needed food. The pilot left them 
a case of C rations. 

At this time the weather was beginning to de- 
teriorate with rain, 300 to 500-foot ceilings, and 
visibility 14 mile. 

The helo took off and proceeded back by the same 
way it had come. About a mile along, two children 
were waving in front of a house on the side of a 


hill above the river. A man and woman appeared at 
a window, waved and gave a thumbs up to the 
hovering helo. Assuming the family was all right, 
the pilot moved off down the river. 

“We were at approximately 50 ft and 75 kts 
when | asked the copilot to take control of the air- 
craft so I could mark the locations of the three pre- 
viously mentioned houses,” the pilot states. “I had 
put an ‘X’ for the first place when I heard three or 
four loud bangs from the main rotor.” 

The pilot immediately took the controls and tried 
to add power. 

“The aircraft felt as if it was losing lift and about 
to fall out of the air,” he recalls. 

‘Corrective measures failed. The helo flared slightly 
and hit the water. 

“Before leaving the cockpit,” the pilot states, “I 
put my hand out towards the copilot’s side but felt 
nothing. | remember that prior to the crash my side 
window was opened fully and the copilot’s was ap- 
proximately three-quarters closed. On liftoff the crew 
chief was in his seat, the photographer was two or 
three seats back on the left side, and the observer 
was alongside the photographer. 

“I experienced little difficulty in my egress from 
the cockpit except for my radio cords. I removed 
my ND-10 helmet and inflated my life vest. I esti- 
mate | was 20 to 25 ft underwater. 

“When | came to the surface, I saw a part of the 
aircraft bob to the surface and then almost im- 
mediately it sank again. | saw no other survivors. 
Debris was in the water all about me—a clam shell 
door, two hard hats, one of which was mine, the 
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horse collar, a large waterproof bag containing my 
sleeping bag and air mattress, and a cardboard box 
of blankets. As the waterproof bag floated by, I 
grabbed it. It seemed to be bouyant so | put it be- 
tween my legs. 

“As I floated away with the river current, | con- 
tinued to look at the scene of the accident but I 
saw no signs of survival. The inner current was so 
swift that I was unable to get out of the middle. 

“T had been in the water for about 35 minutes when 
I finally spotted a man on the left bank. I yelled at 
him but was swept on. Shortly thereafter a helicopter 
flew over but the pilot did not see me. I took off 
my gloves and tried to ignite a day distress signal 
but my hands were so cold that I couldn’t manipu- 
late the D-ring readily. In mry haste I pulled it off 
and dropped the signal. Before | could attempt to 
light my second one, the helo was gone. I attempted 
to retrieve my gloves which | had put in one of the 
lower pockets on the flight suit only to find them 
missing along with a pencil flare gun which I kept in 
the same pocket. | also lost my survival knife and 
switch blade knife from an open pocket. 

“A few minutes later I spotted several people on 
the far south side where the north and south forks 
of the river meet. They saw me and said they would 
try to get help. About five minutes later a light 
civilian plane circled me and I managed to ignite the 
night end of my distress signal but he did not 
see me. 

“About a mile further on there was a large tree 
trunk sticking out into the river. Since the force of 
the current was somewhat decreased in this section, 
I managed to grab the tree and pull myself up onto 
the bank of the river. At this time the cold tempera- 
ture of the air and water became extremely pene- 
trating and I began to shiver uncontrollably. 

“Ten minutes later, this same chopper—an Army 
helicopter—returned downstream, spotted me and 
landed on the upper bank. I used a white-backed 
map to attract their attention. Two pilots came down 
the bank and carried me up to a place where the 
chopper could land. I was taken from there to the 
hospital . . .” 

The pilot had a cut forehead, a broken foot, a 
sprained ankle and knee and severe bruises of two 
ribs. 

Despite the fact that the survivor was immersed 
in extremely cold water, 42-44°F., with an air tem- 
perature of 55°F., he was able to function adequate- 
ly for better than an hour before he began to experi- 
ence the effects of exposure in the form of uncon- 
trollable shivering, the investigating flight surgeon 
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reports. “There is no doubt that this is directly 
attributable to the use of the winter flying suite 
the two-piece liner for the Mk-4 anti-exposure suif 
The pilot also wore two pairs of sweat socks and 
a high-top ski sweat shirt. His anti-exposure sui 
liner contributed to his buoyancy. 

“It would appear,” the flight surgeon continueg 
“that the difficulty encountered by the survivor i 
igniting his distress signals was related somewhat 
to a lack of complete understanding as to the propem 
method to be used. . . However, the environment 
and circumstances could hardly be considered ideal 
and the combination of numbing cold, turbulent 
waters and duration of exposure could account fox 
. . . apparent discrepancies. The loss of the penciam™ 
flare gun from a pocket of the flight suit was indeed 
unfortunate, since conceivably with it the pilot could 
have attracted help from the air earlier and, thua 
could have been rescued sooner. Perhaps a mora 
stable lodging place, such as a pocket on the mag 
west, would have prevented the loss of this valuable 
survival item.” 

The flight surgeon had some comments on them 
survival equipment and training aspects of thigay 
accident: 

e Efficacy of flight clothing: This pilot’s ex 
perience utilizing only the liner of a Mk-4 anti 
exposure suit (despite his loss of gloves and hard 
hat) suggests the need for some re-evaluation of 
recommended flight clothing, especially as it applies 
to helicopter pilots in flights over water in cold 
weather. The lack of the anti-exposure suit itself 
does not appear to have been a deciding factor im 
this particular pilot’s survival while the liner by 
itself appears to have contributed some additional 
bouyancy. 

e Indoctrination in ditching procedures: The 
plight of the occupants who did not escape from the 
aircraft serves as a reminder that ditching pro 
cedures, particularly for those riding in the belly 
need to be a part of every preflight briefing (as if 
was in this particular flight). 

e Proper use of survival equipment: It is not 
enough simply to be aware of the physical presence 
or to have received indoctrination in the use of 
survival equipment. The establishment of an active 
program of practical testing of survival techniques 
(is required) including such items as the proper 
use of distress signals, manipulations wearing wet 
gloves, maneuvering in the water in a life vest, and 
determining where items such as a pencil flare gun 
can most efficiently be secured (for retention by) 
helicopter pilots. 
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Tying Equipment 

AFTER water entry, a survivor 
ppene:! his seat pack to find that the 
lanyard securing the survival gear 
to the raft was not properly tied 
to the survival pack. It was being 
held by a single knot through the 
tab of the zipper. He retied it. 
Also, the gear was not tied to- 
gether in “an orderly manner” and 
was very difficult to separate. 

During the accident investiga- 
tion, three additional survival 
packs from aircraft in the squad- 
ron were opened for inspection. 
Two were found in the same rela- 
tive condition with the additional 
fact that several items were not 
even tied into the pack at all and 
would have been lost in a survival 
situation. 

BACSEB 32-57 sets forth the 
requirements for tying items in 
PK-2 equipment containers. 


Exposure To CO 
THE approach of cold weather 
and the increased use of aircraft 
heaters requires that all pilots and 
crewmen as well as line crew per- 
sonnel review procedures and pre- 
cautions regarding heater use. 
Greater use of heaters increases 
the chance of exposure to carbon 
monoxide. Special attention must 
he given to use and maintenance 
of heaters and cockpit seals. 


—NAS Grosse Isle Safety Council 


Strobe Light 
ORBITING A-4C pilot: “The sea 
was rough and it was dark below 
the clouds so as soon as the pilot 
entered the water I lost sight of 
him. . . . Shortly thereafter I 
located him by his strobe light. 
Then he fired a night distress 
signal. | set up my orbit at 2000 
ft since I had assigned an A-1l, 


Notes from your Flight Surgeon 


800 ft and an E-1l, 500 ft. An 
E-1 dropped a flare for orienta- 
tion, but it was about a mile off. 

“Approximately 15 minutes after 
the mishap, the carrier helicopter 
arrived on the scene and [| vector- 
ed him to the survivor. The A-1 
and E-1 pilots had apparently lost 
sight of the survivor after the 
flare drop. From 2000 ft, how- 
ever, | had no difficulty main- 
taining contact with the strobe 
light in the rough sea, . . This is 
the first time I have been involved 
in a night rescue when a strobe 
light has been utilized and I must 
say it’s the best device I’ve seen 
to enable rescuers to maintain 
constant contact.” 


Helmet Tape 

REPORTING on the daytime 
water rescue of the four-man crew 
of a UH-1IF, a SAR helo pilot 
had this to say: 

“At about one mile, I sighted 
what appeared to be two helmets, 
then three. It wasn’t until I was 
within a couple of hundred yards 
that I saw the fourth survivor with 
his helmet off. . . . I feel the most 
important factor in the rescue was 
the ability to see the orange taped 
flight helmet from a long distance. 
This was in contrast to the one 
crewmember without a_ helmet 
who was not seen until we arrived 
almost over the site.” 

BACSEBs 1-60 and 1-60A are 
the official word on the mandatory 
requirement for reflective tape on 
helmets. 


Decompression 

A SQUADRON NATOPS offi- 
cer reported to the Moffett Field 
Safety Council on a failure of a 
line in an aircraft which caused 
instantaneous decompression dur- 
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ing flight. “Oxygen was used and 
no troubles were encountered,” the 
safety council was told. “However, 
the immediate effect on the two 
heavy smokers in the crew was 
readily apparent.” 

A heavy smoker starts his flight 
partly hypoxic. Hemoglobin picks 
up carbon monoxide, an ingredient 
in cigaret smoke, at a rate more 
than 200 times greater than it 
picks up oxygen. If you smoke 
heavily, your blood’s oxygen 
carrying capacity is reduced. 
Consequently, any emergency such 
as the type described above where 
the oxygen supply is low can place 
you in a serious situation quickly. 


Cold Water 
HAVING neglected to zip up 
the neck of his Mk-5 anti-exposure 
suit, a pilot who ejected offshore 
was—as the investigating flight 
surgeon put it—“rewarded with a 
dousing of 38° water.” Air tem- 
perature was 31° with a 10 kt 
wind. Before he got so cold he 
couldn’t cope with the situation, 
the pilot climbed into his raft and 
paddled to a grassy mud hank 30 
ft from his landing site. He was 
rescued by helicopter. 


Survival Equipment 
Checkout 

IN view of the various reports 
indicating air crew unfamiliarity 
with, and improper wearing and 
use of safety and survival equip- 
ment, the ASW training officer re- 
ported all pilots and aircrewmen 
will be required to attend the 
three-hour course provided for in 
the air crew syllabus. This will be 
in addition to the annual checkout 
and initial aircrew qualification. 


—NAS Grosse Ile Safety Council 
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Cause and Cures for 


THROTTLE 


A study of mishaps caused by throttle disconnects 

and jammed throttles shows that most of them 
can be traced to the absence or presence of little 
things—absence of little things like cotter pins and the 
presence of little things like nuts, rivets, pens, pen- 
cils, chapsticks and tools. 

“Stuck Throttle” on page one reports 63 occur- 
rences during the last three years. While the effect 
of such failures and action that can be taken by the 
pilot is well covered in that article, we deal here main- 
ly with action that has and can be taken by main- 
tenance to prevent throttle disconnects and jammed 

throttles. 

A review of the 63 mishaps shows 37 disconnects 
and 26 jams. Of the disconnects, 15 were caused by 
cotter pin omissions, 9 by material failure, 6 by 
misuse of nuts, 2 by mismating and improper tor- 
quing of throttle lever and washer serrations and 5 
cases listed as “exact cause undetermined.” Prob- 
abilities indicate the majority in this latter group 
would fall into the cotter pin omission or improper 
nut use categories. This aspect is discussed later 
under the heading of material failures. 

Let’s take a look at the throttle disconnects from 
a prevention point of view: 


Throttle push pull rod 


Missing cotter pin allowed standard nut to spin off, bolt to drop 
out and throttle rod to disconnect in cockpit of A-4. Throttle 


balance device was ineffective in this case. 
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Cotter Pin Omissions 
The castellated nut-cotter pin installation represents 
one of the best fasteners in use in aviation today. 
It’s simple, cheap and effective. When properly in- 
stalled the combination can be depended upon to 
do its job with complete safety. There are no cotter 


pin failures on record. But since safety in aviation — 


depends so much on the skill, intelligence and in- 
tegrity of the mechanic and because humans are not 
infallible. the use of this fastener has its shortcom- 
ings. 


F-8 disconnect (same song, second verse) at fuel control re- 
sulted in ejection and strike damage to the aircraft. 


The small size of the cotter pin and the fact that 
its color tends to blend into the standard steel AN- 
320 nut make it difficult to ascertain by visual in- 
spection that it is, or is not installed. 

The standard AN nut lacks an antivibrational fea- 
ture. In the event the cotter pin is not installed the 
nut spins off permitting the bolt to drop out of the 
linkage. There are no bolt failures in throttle linkage 
on record, but many unlocked nuts have come off 
in flight. 

To overcome the human error aspect of this prob- 
lem a number of approaches have been taken. These 
include: 

e Reemphasis on training and quality control. 
This usually occurs after a mishap and seems to 
work until operating pressures, haste, fatigue, per- 
sonnel rotation or complacency sets in. So, improved 
hardware is being sought to, offset these factors. 

e Throttle Balance System. This device is in- 
corporated in J65 engines and is designed to give 
the pilot power to maintain flight in the event the 
throttle linkage becomes disconnected. It does not 
prevent disconnecting but its incorporation into other 
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Throttle balance system for the J-65 engine is designed to 
give the pilot about 85 percent, power in case of throttle dis- 
connect. Note linkage requires castellated nuts and cotter pins. 


engines was strongly recommended in view of the 
number of saves recorded. However, its cost, long 
lead time, complexity and additional safety hazards 
(ground disconnects) have strongly influenced 
BuWeps’ decision not to retrofit existing aircraft. The 
inclusion of an internal throttle balance device in 
future fuel control development is under considera- 
tion. 

e Colored cotter pins. VF-174 experimented with 
dyed cotter pins. The use of these was reported to be 
highly satisfactory from the standpoint of pro- 
nounced visibility especially when the cotters were 
dyed a yellowish green. The desired contrasting ef- 
fect was effective under red lighting as well as 
normal lighting conditions. However, the retention 
of dye composition on the cotters, especially under 
high humidity conditions, in some cases was not 
totally satisfactory. The recommended solution to 
this situation was to color impregnate the cotter pin 
material to the desired color prior to stamping out 
the individual pins. BuWeps has announced the estab- 
lishment of projects at the Naval Air Engineering 
Center that will define optimum color identification 
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AN 310 


on lock wire, seal wire, shear wire and cotter pins. 
The case for improved cotter pin visibility is well- 
documented. 

e Self-locking castellated nuts. These nuts have 
been approved to military specifications, are assigned 
Federal Stock Numbers, are available in the supply 
system and installation has been directed by BuWeps 
in certain control linkages (Ref. F-4 Airframe Change 
155) but have not received approval/disapproval for 
throttle linkages. The nuts, conforming to MS17825 
(Wep) and MS17826 (Wep) have several per- 


MS 17826 


New type castellated nut with nylon insert to prevent nut 
spin-off can reduce the number of disconnects. 


formance advantages. According to VF-174, who 
evaluated the nuts in both F-8 throttle and flight con- 
trol connections, they are: 

(a) Dimensional interchangeability with AN 310 
and AN 320 nuts with provisions for cotter pin in- 
stallation, 

(b) Vibration damping action of the self-locking 
insert. In the absence of a cotter pin, nut spin-off is 
prevented by a nylon insert. Laboratory tests to de- 
struction, even when threads were deliberately 
stripped upon installation, revealed that self-locking 
castellated nuts consistently withstood vibration 
loosening for extended periods of time. 


In view of these advantages, ComNavAirLant has 
requested BuWeps to review the use of these nuts jp 
critical applications and take appropriate action to 
place the nut in the Navy supply system. BuWeps 
approval for use in throttle linkages was held jp 
abeyance pending development of a self-retaining 
bolt. 

e Self-retaining bolts. BuWeps specifications for 
these bolts have been developed and aircraft service 
changes will be issued which will provide self-retain. 
ing bolts in the critical throttle connections of F4 
and A-4E aircraft. Similar service changes to other 


Self-retaining bolt failed under shear load test at point in- 
dicated by arrow, photo upper left. Right: Internal mechanism 
of bolt is revealed after failure. 


Self-retaining bolt has special washer (can be installed back- 
wards), castellated nut and cotter pin. Spring-loaded ball- 
checks are operated by depressing plunger in bolt head. Ad- 
ditional training and possible corrosion pose serious challenges. 
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Spring-lock bolt used in the P-3A flight control system is de- 
signed to prevent nut spin-off, has self-retaining feature in 
spring clip if nut comes off. 


aircraft are currently under way and _ single-en- 
gine aircraft will have priority. 

At this point the availability of self-retaining bolts 
even for single-engine aircraft is somewhat confused. 
Early production bolts have failed under light loads 
and they are being reevaluated at this time. These 
Of are the first recorded bolt failures that involve the 
throttle linkage. 


Misuse of Nuts 

At this point it is logical to discuss—“Misuse of 
nuts” because of the similarity of events—a nut 
comes off and the bolt drops out. In five mishaps the 
use of a worn self-locking nut was reported. Air- 
craft involved in these mishaps included an A-5, A-4, 
F-8 and F-9, Other mishap reports, involving the 
same model aircraft, attributed disconnects to mis- 
sing cotter pins, which indicates that operators are 
using both types of nuts—castellated AN 310 nuts 
‘ and self-locking nuts, even though the Parts Cata- 

) | logs for these models call for the use of AN standard 
E castellated nuts with cotter pins. 
ey It is believed that such misuse can be attributed to 
contradictions in other directives concerning the 
_~ | use of self-locking nuts. For instance, General Speci- 
‘i F fications for Design and Construction of Aircraft 
Weapons Systems, Vol. I, SD-24 and Vol. II, SD-24H 
state that self-locking nuts of the approved type may 
be used in aircraft applications subject to the re- 
strictions set forth in Mil-F-18372 and Military 
Standard MS33588 (ASG) and permit deviations 
when justified and approved by BuWeps. The re- 
strictions in the Mil Specs just mentioned prohibit 
the use of self-locking nuts in control systems at 
single attachments or where loss of the bolt would 
affect the safety of flight. The widespread use of 
self-locking nuts in aircraft flight control and engine 
control systems indicate numerous deviations from 
Ad- | these specifications have occurred. Yet the number 
9¢. | of disconnects is comparatively low. 


approach/ september 1965 


*LIN KA GE 
ARATIO 


Use of worn metallic self-locking nut 
caused throttle linkage separation. 39 


In addition, Aircraft Structural Hardware Manual, 
AN-01-1A-8 and Aircraft Structural Mechanic Man- 
ual, NavAer 00-80T-49 prohibit the use of self-lock- 
ing nuts only where control joint movement may re- 
sult in motion of the nut relative to the surface against 
which it is bearing. This can be interpreted to mean 
that wherever a connecting rod contains a ball bear- 
ing assembly in its terminal, a self-locking nut is 
permitted. The Naval Aviation Safety Center has 
initiated correspondence to resolve possible mis- 
interpretations. 


ed 
4 

> 

| 


In one case a plain nut was installed. Lacking a 
locking provision, the nut vibrated off. In another 
case involving an F-11, a self-locking nut was called 
for. Squadron doctrine forbade the reuse of a self- 
locking nut in the throttle linkage, but since a 
new nut was not immediately available, the quality 
controller okayed its reuse, thinking it would be 
safe until a new nut could be obtained. It wasn’t. 

Material Failures 

As stated earlier, most “exact cause undetermined” 
disconnects could in all probability be applied to 
either of the first two causes of disconnects. 

Five of the nine material-failure mishaps involved 
the S-2 in which a design deficiency resulted in 
broken throttle rods, A fix is in the mill and should 
be in the squadrons this month. With its incorpora- 
tion, the recurrence of this type of failure should be 
halted. 

The four other broken throttle rods involved dif- 
ferent models, each with isolated causes. No action 
or recommendations were made on these. 

Mismated Throttle Serrations 

In order to obtain precise adjustments on fuel con- 
trols, serrated couplings are provided on many fuel 
controls and carburetors. Although the serrations 
were mismated on only two occasions during the 
period of this study (both involved the A-4E), this 
type of error is also possible for a number of other 
models. The very existence of this type of coupling 
probably contributes to more cotter pin omissions 
than any other cause, Anyone who has ever rigged 
a throttle control knows the cotter pin installation is 
the last phase of the job. Its omission usually hap- 
pens this way. 

During throttle linkage hookup one must synchro- 
nize the throttle and throttle handle at FULL and 
CUTOFF with a bit of springback in the throttle 
handle. While the necessary adjustments and turnups 


Fuel Control 


Lever Indicator 


Precision adjustments of throttle linkages are made possible 
by serrated fuel control lever (item 10b) 


Mismating of throttle lever serrations can 
cause throttle control problems. 


are being made, the bolts and nuts are installep 
temporarily in the linkage, likewise the cross-shaff 
nut that cinches up the serrated coupling. When prop 
er throttle response is achieved to the satisfaction of § Loss of 
the mechanic and quality controller, it’s time to 
torque the serration coupling nut (here AN nuts orf shrapr 
self-locking nuts can be used according to existing } he cle; 
directives), tighten all the nuts involved and then § fom 
install cotter pins. Here’s the pitfall. Talent and ex-§ jousel 
perience is usually on hand to insure that the fuel pick i 
control performs properly—anybody can put in the 
cotter pins. It’s agreed anybody can but as the ree- 
ord shows, too frequently—somebody doesn’t. So, 
watch that, too. 


Throttle Jams 

Foreign objects adrift caused 11 of the 26 mishaps 
and involved an assortment of models. There isn’t an 
aircraft built that isn’t susceptible to a throttle jam 
because hardware such as tools, rivets, nuts, bolts, 
pencils and chapsticks (yes sweetlips, chapsticks) are 
not retrieved when dropped into the innards of a 
cockpit or engine compartment. In every case men- 
tioned people were the direct cause. One case was 
caused by failure of some other component—by 


Foreign objects found in throttle quadrant area of F-8 cock 
pit. Most throttle jams result from 
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Loss of throttle control caused pilot to eject. Cause of throttle di 


shrapnel from an exploded air duct. By now it should 
be clear that foreign-object-caused mishaps, resulting 
from jammed throttles can be minimized by good 
housekeeping practices—if you drop something— 
pick it up right then. 


Throttle Rigging 

Improper throttle rigging is the next most frequent 
cause of throttle jams. Although a variety of air- 
craft were involved, improper throttle rigging most 
often occurred in the more sophisticated models. 
While no two cases are alike, the factors which seem 
to be most evident are the lack of skill, know-how 
and supervision. This is borne out in instances where 
a throttle balance control was incorporated to pro- 
vide a pilot with power in the event the throttle be- 
came disconnected. You guessed it—it is possible to 
misrig it so it cuts off the power. 

The answer to the rigging problem appears to be 
one of educating the mechanics, strict adherence to 
the Maintenance Instruction Manual, and true quality 
control inspections. 


Summary 

This discussion has presented the principal causes 
of throttle control problems and the actién that has 
and can be taken. The most salient points are: 

The present AN standard nut, bolt and cotter pin 
combination is a safe dependable fastener for throt- 
tle linkages provided the cotter pin is installed. Since 
there are no cotter pin failures on record it must be 
concluded that the cotter pin was omitted and the 
standard AN nut spun off, permitting the bolt to 
vibrate out and permitting the throttle linkage to be- 


+ ission of cotter pin and spin-off of standard AN nut. 


come disconnected. Therefore quality control in- 
spection in the strictest sense must be applied during 
all phases of maintenance involving throttle link- 
age. 
Self-locking castellated nuts conforming to MS 
17825 and MS 17826 (Wep) are qualified substitutes 
for AN standard nuts. This nut, in combination with 
bolt and cotter pin, is an even safer, more depend- 
able fastener in throttle linkages. Its anti-vibrational 
feature will offer linkage security in the event the 
cotter pin is inadvertently omitted. /t is available, 
inexpensive and could be retrofitted without delay 
—pending BuWeps approval for all aircraft. 

e Use of colored cotter pins has proved highly 
satisfactory to visually ascertain installation. Be- 
cause dye-coating produces less than optimum re- 
sults the impregnation of materials during manu- 
facture should be seriously considered. 

e Self-retaining bolts, now in the development 
stage, employing a special washer, standard nut and 
cotter pin, may or may not prove satisfactory after 
evaluation. Manufacturing, procurement and cost 
factors are obstacles in the path leading to solution 
of the throttle-disconnect problem. It appears some 
of us will be living with the problem for some time 
to come—the approach seems to be—how can most 
of us live with it longer. 

e People-induced foreign object hazards are more 
difficult to resolve. The answer to this one is—ac- 
count for all hardware, tools, personal effects and 
miscellany. Preflight inspections call for removal of 
foreign objects-—it’s a matter of personal integrity 

how well you do it? 
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Development and usage of colored cotter pins should help detect omissions and thereby reduce the number of disconnects. 


e Misuse of nuts is due largely to confusing direc- 
tives. It’s recommended that you stick by the HMI 
and IPB unless these are superseded by an authorized 
BuWeps change. General instructions can get one 
into trouble when it comes to throttle linkages. 

Our conclusions: 

e Adjustable throttles, linkages and controls are 
necessary to integrate an engine and airframe. 

e Adjustments will be made by people of varying 
skills and knowledge often under conditions which 
are conducive to human error. 

Therefore backups are necessary such as: 

e High visibility cotter pins 

e Self-retaining nuts 

e Self-retaining bolts 

e Throttle balance systems 

Each of these backups are either in the system or 
being considered. While some of the more complex 
obstacles are being resolved it appears some of our 
assets could be saved now by incorporating those im- 
provements which are on hand. 

One last word to quality controllers, if you can’t 
see the cotter pin, feel it! See box “Let Me See It,” a 


reprint from the Jan ’65 issue. 


Let Me See It 


EVER notice the reaction of a man being 
shown a hot item—like the promotion list, 
for instance? Chances are that after you've 
shown it to him—he looked—read—yet 
snatched it from your hand and said “Let me 
see it.” What he meant is—let me feel it. He 
wanted to confirm with another of his senses 
that he did in fact see it. He wanted to be sure. 

This brings us to the point we’d like to make. 
How often have you even after a second look 
decided to feel for a cotter pin to make sure it 
was in place? From experience we know that 
complex arrangements of push rods, links and 
bellcranks tend to blend together as one color. 
This situation coupled with eye-strain makes the 
possibility of overlooking the elusive cotter pin 
even greater. 

As in the case of the promotion list, when it 
comes to checking cotter pin installations— 
make sure you “see” it—feel it! 
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he words “Motor Transport” are almost guaran- 
teed to strike a nerve for whatever reason, any 
where they are spoken out loud. Try this for size. 
Scene: The curtain rises in a large barn-like room 
furnished with some two dozen well-worn classroom 
chairs, a couple of sway-backed armchairs, numerous 
metal-shop ashtrays, a desk labeled “SDO,” and a 
telephone. Along the walls are a blackboard, a plastic 
schedule-board, a few old, dusty safety posters, and 
several charts. These charts bear the visible legend 
“HOAGY” (playwright’s license), which identifies 
this as the Ready Room of a helicopter squadron. 
Several persons of random size, rank, dress, and de- 
meanor are moving about with strict economy of ges- 
‘6 |B ture and subdued speech, for this is early morning. 
Enter from stage left Headquarters Safety Officer 
" (HSO), attired in smart orange flight suit, safety 
shoes, starched garrison cap, and wearing a necklace 
1 |ff consisting of a sheared tailwheel locking pin suspend- 
le HH ed on a nylon cord. (Note to Director: It is import- 
a ant that this character be played by a person who can 


Ps combine in one facial expression “Tension due to 
involvement in high-level affairs” properly combined 

h with “relaxation and well-being when away from 

it desk.”) 

t HSO (Heartily) : Good Morning! (Then, dropping 

j voice to crafty tone of sniveler) When do we fly? 


: Enter from a stage right Squadron Operations 
> Officer (SOO), attired in khaki flight suit, oxfords, 
1 and an ancient cap of indeterminate color which 
gives forth a faint aroma of MIL-0-5606. He looks 
wary and cynical. 
SOO (cautiously): Morning. (Turning to SDO) 
7 Make sure the major is scheduled with our oldest 
and most experienced HACK. (He shudders, then 


MOTOR 
TRANSPORT 


(A ONE-ACT PLAY) 


turns back to the HSO). Just finished reading your 
latest Safety Bulletin. 

HSO (swelling slightly in anticipation of flattering 
remark) : Oh, yes. 

SOO (managing a ghastly smile): Enjoyed the 
write-up of the fork-lift towing incident. Even 
(choke) laughed at the bit about pouring the oil on 
the troubled waters. 

HSO: Thought you would. 

SOO: There are some things you don’t know, 
though. 

HSO: Like? 

SOO: Well, for one thing, it was Sunday. We had 
no tow vehicle and couldn’t get one. We can’t even 
get one week-days, most of the time. (His voice rises 
and his eyes glitter as he warms to what is obviously 
a sore subject of long standing.) For over a year, 
we didn’t have any TUD at all. What’s more, did you 
know that it takes six weeks and a day to get a man 
all the licenses he needs to operate (ticking off on 
fingers) government vehicle, truck over 214-ton, re- 
fueler, oiler, and TUD? Now add to that the fact 
that our line personnel turnover is such that the 
average man spends only six months in the squadron. 

HSO (interrupting reasonably) : Gosh, if you have 
all those problems, how come you-all didn’t mention 
them in the incident report? 

SOO (voice cracking) : Gaaaa! 

Enter from stage right two Assistant Operations 
Officers, who gently lead their distracted chief off 
stage right. HSO exits stage center with OLD HACK, 
who has recently taken out additional insurance. 
CURTAIN. 

Moral: Lacking squeaking wheels, you get no grease. 
—AIRFMFPAC 
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MURPHY 


* If an aircraft part can be installed incorrectly, someone will install it that way! 


e 


Inside out installation: Abrasions and cracking resulted. 
Note: Inside area is coated with green chromate. 


P-3A 


After takeoff on a routine test hop, the 
copilot selected GEAR UP. Both main gear 
indicated UP and LOCKED. The nose gear 
showed a barber pole UNSAFE indication 
and the light in the gear handle remained 
ON. The gear was lowered and DOWN and 
LOCKED was indicated with the light in the 
gear handle OFF. Recycling the gear resulted 
in the same unsafe indication in the up posi- 
tion. The aircraft landed and returned to 
the flight line where the following Murphy 
was noted. 

Both inspection plates for the nose area 
had been installed upside down (see photo A). 
The plates are concave to house the nose 
wheels when up-and-locked. The nose wheels 
on retraction struck the plates denting and 
cracking them but with no damage to the 
tires. Because the plates were inverted, the 
“up and locked” switch could not be closed 
when the wheels hit the plates. 


| Right side out: Drain hole stencils and white surfece 
matches white area as seen from wheel well. 


Red faces following the detection of this 
Murphy. At least five people had inspected 
the wheel well following the calendar check 
and prior to the test flight. No one had 
noticed that in the all white wheel well area, 
the inverted inspection plates bulged into the 
well and are painted with green chromate! 

Examination revealed that Murphy could 
operate in two ways: 

(1) installation of the plates upside down, 
as in this incident, or 

(2) installation of the plates with the drain 
holes outboard which could prevent drainage 
of fluids from the control cable area above the 
plates. 

This squadron is painting a one-inch red 
line through the inboard side of the plate 
across the drain hole into the aircraft frame 
to which the plates are secured. Matching the 
red lines, as in wheel alignment, should pre 
vent another “Murphy” of this type. — Con- 
tributed by CDR P. E. Hunter, C.O., VP-44. 
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§-2D 


THIS Murphy installation was discovered 
on an S-2D aircraft when the aircraft was 
started up for its acceptance check. With fuel 
selectors in CROSSFEED, the port engine ran 


start produced the same result. The aircraft 
was secured and an investigation revealed the 


Murphy. 
By comparing the diagram with the GAEC 


fuel system schematic, it is apparent that fuel | 


from the cells is unable to reach either car- 
buretor. An engine can only run until the 
trapped fuel in the lines is exhausted. 

By positioning the fuel selectors to DIRECT 
normal fuel flow to the engine is available. 

The fuel lines had been changed to correct 
a fuel leak four days prior to the aircraft’s 
delivery to this squadron. — Contributed by 


$0. 


F-4 


WHILE checking out a hydraulic leak on 
the starboard inboard leading edge flap, the 
flap was noticed to have a two-second exten- 
sion time. Normal extension time is eight 
seconds. 

Further troubleshooting revealed that flap 
up-line restrictor had been installed back- 
wards during a recent O & R rework. — 
Contributed by R. L. Parker, AMH3, VF-161. 


F-4 


On engine test run smoke was observed 
coming from the CSD/Generator package 
after engine reached idle speed. The engine 
was immediately secured. 

Inspection revealed the shut-off valve in 
coupling assembly PN 375541-12 was installed 
backwards, reducing the flow of oil to the 
CSD. Damage necessitated complete overhaul 
of the new CSD. — Contributed by NATSF. 


for only a few moments and then quit. A re- - 


=] (Ref: GAEC Schematic Code No. 26512) 


LT D. Holcomb, Aviation Safety Officer, VS- 
121P10035-27-FCF-16 
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Correct installation of fuel crossfeed lines 
12110036 


T-2A 


During an acceptance check a Murphy was 
discovered in the escape system. The two 
upper forward booster initiators, PN T31E2, 
were mounted in reverse on the command 
selector valve, PN 4-49964. In addition, the 
inlet lines, PN R20982-0040, were connected to 
the outlet ports of the initiators. If ejection 
had been initiated from the rear cockpit, the 
front seat would not fire sequentially. The 
reversed installation was made possible by 
the fitting on either end of the initiator being 
of the same size when union, PN AN815-4D, 
is installed. 

To prevent reverse installation, the report- 
ing unit recommended that the union and 
attaching lines be changed to another size. — 
Contributed by VT-9. 

* BuWeps has advised that the incorporation 
of Aircraft Change No. 44 will correct this 
Murphy. Materials for the Change are to 
become available in September 1965. — 
NATSF. 


stbd wing 


121P10035-47-FCF-16 
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LETTERS 


nearly a 


Want your safety suggestion read by 
aviation? 


quarter of a million people in na 
Send your constructive suggestions to APPROACH. 


Oxygen Masks 
NAS, Lemoore—I thoroughly agree 
with the intended message of the 
article, “Mask Policy,” page 33, June 
APPROACH. I feel, however, that wear- 
ing of oxygen masks from chocks to 
takeoff is not always desirable, espe- 
cially for A-4 pilots at bases like Le- 
moore where summer temperatures aver- 
age over 100° F. The A-4 air condition- 
ing system has little effect at idle/taxi 
power. The physical discomfort from 
heat and perspiration while taxiing with 
the oxygen mask on detracts from the 
pilot’s alertness at a critical time—im- 
mediately prior to and during takeoff. 
We in VA-56 check our masks and 
oxygen system before leaving the 
chocks. During warm weather pilots 
may taxi with their masks off and the 
cabin pressure switch in the RAM Air 
position to prevent inhalation of toxic 
fumes from the pressurization system. 
LT JOHN 0. HOLLAND 

ASO, TACRON 56 

e Our A-4 class desk analyst 
says your idea is valid. Taxiing 
with the mask off does not violate 
regulations. Section 823 of General 
NATOPS states “Oxygen shall be 
used by all crewmembers from 
takeoff to landing” for combat and 
combat training jet aircraft. As 
you indicate, in certain types of 
jet aircraft the pressurization sys- 
tem can introduce toxic fumes into 
the cockpit. Therefore you should 
taxi with the canopy open or the 
pressurization system secured when 
taxiing without your oxygen mask. 


Passenger Trainer 
FPO San Francisco—Enclosed is a 
photo of a training aid constructed by 
VMO.-2. After I flew a few squadron 
missions with passengers it was evident 
that many of them did not know how 
to loosen, hook up, or cinch down the 
shoulder harness. Only a few could 
put on a Mae West properly. 

Most missions are flown without a 
crew chief and it’s a real chore for the 


pilot to wiggle around trying to assist 
passengers while the aircraft is still 
running. 

To solve this problem I had this seat 
built. It, a Mae West, and a passenger 
briefing form were presented to the 
3rd Marine Regiment’s Air Liaison 
Officer. 

The seat will pass from Battalion to 
Battalion until every potential “rider” 
in the Division is checked out. 

CAPT W. R. RIDDELL, USMC 
ASO 


Design Note Interest 

Los Angeles—I would like to make 
a Design Note of the Murphy shown on 
page 45, May approacH but before do 
ing so, I need your help. 

If possible, | would like to have an 
assembly drawing of the various parts 
shown as several things are not clear as 
to how or why the parts go together . . . 

The design of the controls seems un 
necessarily complicated but it may be 
that the function justifies what seems 
to be complicated y 

This is not the least a criticism of the 
presentation in your magazine as it is 
adequate for the intended purpose. As 
you will readily understand, I could 
not redraw the incident without having 
a clear understanding of how the parts 
go together. Also, may I have your per 
mission to refer to this incident? 

WILLIAM L. LEWIS 
FLIGHT SAFETY FOUNDATION, INC. 
2038% GRIFFITH PARK BLVD. 

e Additional drawings from the 
Illustrated Parts Catalog Manual 
Maintenance Instruction Manual 
are being supplied. Airframes peo- 
ple here agree the system is less 
than optimum. The fact a Murphy 
occurred is proof enough. APPROACH 
is pleased to join you in efforts to 
outlaw Murphy and grants permis- 
sion to refer to this incident. 


Our Slip is Showin 


Alburquerque, N. M.—Safety is a 
hard item to sell, with expediency and 
common practice the most used argu 
ments against buying. 

On page 3 of the June issue there is 
a photo captioned “petty officers must 
train their own reliefs.” If this photo 
depicts, as we assume, the servicing of 
an aircraft tire then we bow our heads 
in shame for you who have just added 
fuel to the common practice argument 
against safety. 

Proper procedures for aircraft tire 
servicing are outlined in NW-04-10-506 
and require the use of a safety cage for 
servicing unmounted wheel assemblies. 
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Though we do understand the fallacy 
of “doing all things right” and with 
weh an understanding recognize and 
sppreciate the job you are doing, we 
dill recoil in shock at such a photo- 


G. H. HESSE 

QUALITY CONTROL OFFICER 

NAVAL WEAPONS EVALUATION FACILITY 
KIRTLAND AIR FORCE BASE 

e Our apologies are in order if 
your assumption about the picture 
js correct. If such is the case, we 
are even more embarassed than the 
mit which submitted the photo— 
while their people may be hazard- 
ed, we may be hazarding others 
by conveying the idea that this is 
an accepted practice. The use of 
an inflating cage is required 
when inflating tires on  un- 
mounted wheel assemblies. It is 
hoped that your letter will focus 
attenticn on the correct practice. 
Writers of reports, similar to yours, 
indicate they are aware of safety 
cage requirements. Meanwhile, we 
face the hangin’ tree. 


‘SAM’ Plaque 
FPO San Francisco—I thought the 
enclosed might be of some interest to 


you. 

Each week I give a little Safety Quiz 
and tack onto the end of it three sur- 
vival questions. The questions are from 
letures I have given (two or three 
a month), or from NavAer 00-80T-52 
“Safety and Survival Equipment.” At 
the end of each month the winner’s 


name will be painted on the bare 1% 
foot square plaque. The CO presents it 
at an AOM. PIO also sees that the sta- 
tion paper gets in the picture. The 
blank face on “SAM” is just big 
enough for the pilot’s face from a 
bureau photo. There is enough space 
on the plaque for two years’ use. 
Needless to say it has worked far 
beyond my expectation. The pilots are 
really becoming Survival conscious and 
competition is quite keen. 
LT THOMAS L. NELSON 
ASO, ATKRON 115 
e Good Idea! Passed on. 


Oil Can Report 

Washington, D. C.—The Defense 
Petroleum Supply Center has conducted 
a thorough investigation of the feasi- 


“| wish these Flight Manual people would stop recognizing my fiying experi- 
ence and go ahead and tell me some basic principles.” 
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bility of using the pop-top one-quart 
oil can. It was found that a material 
change was necessary. Aluminum would 
be substituted for sheet metal. A new 
die would be required to form the 
spout and rivet the tops. 

The problem of FOD was also con- 
sidered but determined not a problem 
because the can lid could be designed 
so that the tab would remain at- 
tached to the lid. The cost of evalua- 
tion of such a container and the added 
cost of the oil per can for the tab 
device made this change unattractive 
for service use. 

BuWeps has stressed the importance 
of dispensing engine lubricating oil 
from a reoiling cart equipped with a 
10-micron filter. This procedure is in- 
cluded in various manuals and in Bu- 
Weps Inst 10350.1A of 3 April 1963. 
There will be occasions when reoilers 
are not available and oil will be poured 
directly into the engine tank. This prac- 
tice should be kept to an absolute mini- 
mum. Extreme care should be used 
when puncturing cans to insure that 
metal shavings do not contaminate the 
oil. 

H. LEWIS 
RAAP-413, BUWEPS 


e There you have it, gents. Looks 
like only the beverage industry has 
pop-tops so far. 


Swench FSNs in FSS 


MCAS El Toro—Page 42 of the June 
issue discusses a new manual impact 
wrench (Swench). I would like infor- 
mation as to the reference to be 
to order the subject wrench which lists 
the Federal Stock Numbers for the 
subject wrench, 

IST LT M. R. ROBERTS, USMC 
VMF-334, 3D MAW 


e Federal stock numbers for the 
swench (Manual Impact Wrench) 
are listed in the Standard Stock 
Catalog, Group 51, Part 2, Hand 
Power Tools, issue of 1 Dec 64 to 
30 Nov 1965, Federal Supply 
Schedule. 

Also available is Swench, Model 
1000, 1” Drive, 200 ft-lbs torque 
output, under FSN RX 5120 981 
7398 SWAC. This model seems to 
be most popular among maintain- 
ers of jet engine for removal of 
turbine wheel nuts. The manufac- 
turer’s part number is WAD 
926387. Additional information re- 
garding impact sockets or special 
tooling for different engine con- 
figuration may be obtained by con- 
tacting Curtiss-Wright Corpora- 
tion, Marquette Division, Cleveland 
10, Ohio. 
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Our product is safety, our process is education and 
our profit is measured in the preservation of lives 
and equipment and increased mission readiness. 
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Effective training programs are always a blend 
or combination of methods — each of which is 
used at the right time. 

Not the least of these methods is over-the- 
shoulder coaching. Here the trainee is attempt- 
ing to develop and apply his skills in typical work 
situations under the watchful attention and guid- 
ance of a more qualified person. 


The advantages of this type of training are 
that: 
e It can often be provided at the moment it 
is needed. 


e It tends to be practical and realistic. 


e The trainee is more motivated to learn be- 
cause he has an immediate need to know. 


e The trainer can easily identify specific per- 
formance deficiencies in the trainee and take 
immediate and proper action. 


e@ The results of the training are readily ap- 
parent because the trainee is working with 
real equipment and his finished work can be 
judged by known standards. 


Good coaching techniques, like all other meth- 
ods of training must, however, be mastered if we 
are to get good results. 

Perhaps the most vital element is timing. 
Trainees must be allowed to develop their own 
skills and there is no way to do this except by 
practice. The clumsy performance of the trainee 
may however tempt the supervisor or trainer to 
make too many suggestions too soon. At the other 
extreme the trainee may be left to his own 


devices for too long. The skilled trainer analyzes 


Over-the-Shoulder Coaching 


each trainees performance or progress continually 
so that he may give guidance when it is needed, 
but he is careful not to oversupervise. 


Learning is an emotional experience and all 
learning is effected by human relations on the 
job. The trainer should take time to carefully set 
the standards for the job and make sure they are 
understood. He must also create an atmosphere 
of approval. The trainee should never feel that 
he is on trial and that the cards are stacked 
against him. We can expect the conscientious 
trainee to be keyed up but he should not be made 
to feel afraid of the job or the supervisor. Pro- 
gress must be rocognized and a word of encour- 
agement used whenever it is deserved, especially 
with the new man. 

Questions are also important. Questions may 
be used to focus the trainee's attention on key 
steps so as to remind him of them as needed. A 
series of questions can lead the trainee through 
a procedure or thought process and thus develop 
confidence and ability. Questions are often of 
value in checking on the trainee's readiness for 
the next element of the work. Proper answers to 
questions let the trainee know where he stands 
and help to develop his self-confidence. 


The skilled trainer never forgets that what is 
so easy for him now was once hard. He tries to 
remember his own thoughts and problems when 
he was a trainee. By continual study he retains 
a learned point of view and also keeps himself 
up-to-date and his skills current. — Courtesy 
H. C. Rose, CDR, USNR, author of “The In- 
structor and His Job”. 
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